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7 Tiomplax climatology can be sald te have begua ln abeut 19201927, whe:,

& Nmber of werka appeared in Soviet and foreign literature tombioing
ariglnal muthods for elimatologiecal processing of mataorological obaarvyse
Liona, Tha firat of thaee wers Lhoas by Ye, YTa. Pedorov 1n 192 amt 1229,
Howe 1n 192%, Uwitrar in 1925, and Nichola ia 1925. But daupite Lhe Pact
“het ttene morks wera publinhed almcet Almultanssualy, the a4t weps morps
T afay tirae turamcutive atages of dovnlopmernt of Lra asme Ldea, Undoubt-
adly, the works of Ya. Ya. Padoror were the moat Pfrultful and sdvanced

A be Aliuld e credited with eraating the acheol af somj lax clisatology.,

Reiantly, scmplax ellmatology has baen davalopad Ln many directiona
Suth by thte wurks of Ya. Ye. Padoroy and his studenta (4 7, Barascw, N,

M Uelakhov, A, P. Gal'teor, L. 7, § Klisanka, 4, A, Makaiaow, Ta, I, Pal'd-
aan, L. A, Chubukoy, and o nusbar of cthars), Conssquant 1y, 1t 44 a schozl
of climatological thaught shich has been sstabliehed priacipally by the
works of soviat seientiste. I dleeusulng the mathode of chaplax alima-
talogy, w tharafors salor @ aalaly to Lhe works of Scwrlat radearchars,

48 also point ot Lhat the appearancs of aany Mork4 an com,lex elinute
oy 18 dus to the palnataking mark of Ya, Ys, Padorov's clasest arsly-
nanta; Lee came iy, Ta, ¢ Svozdava and M, A, Sorskina.

Jne of Lha divistonn of thin -o;;; Leo,, *The Usw of Prin.i;ptes of (ome
Lo Clleat ot gy Sa Med; :lm":wu reviowad and aupplamentad by J. A,
ukhnrey

The divielon stating the principles of complax~dynsal c-.cilaat ological
soalzsis was fncluded In thin book even though it was publishwd in another
work in order to maimtaln ecnt inuity,
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although a particuler case of weather ia psactically non-repetdtive,
clisatolegical studies require that some generalisations be made, and there
fare the concept of typon-l! wither ls ussd, « weather trie 1 unders® ne
to be the complex charasteristice of weather descrihed by essbuwn deafinite
properties, 1,e,, Wrosd or narrow gradutlons of a large or wunll nuadbnr of
elemonts., It la Apparont thut one weuther type, which Lncludus a cvprain
number of weather cases, mAY by repaated Ln the aman lozality and may be
found 4n varicus lncalag,

Nany causes influence the formation of weather, the most important of
which &e are asolar radliation, atmospherie elirculation, and the underlying
surface, The influence of the latter is felt particularly estrongly in
the lower ateospheric layers naxt to the earth within the laite of the
roughnoss (frintion) layer. (The roughnese leysr in understood to be the
lowsst atsospheric layers whare the dletorting influence of the undarlying
surface affects the dynesics of the air flow. The vertical extent of tha
roughtmes layer is naturally different undew différent conditionn 2f ne-
lief and @ vegetation and also under differont synoptic procn’)?/ Be-
cause of thia, rogions which as undergo the same radiation and synoptie
conditions but which differ in details of the type of underlying surface
nay have alightly difforont weather conditions. Therefore, the weathers
which forwm in tha lownst staospharic layere amd directly influence the
ordirary practical sdtivity of man and also the developmant of the voge.
table und animal woru,locordhu to Ye. Yo. Pedorovla supposition, began
to be called local weathors, Thus, local weathers bogan to be considersd
as different weathers eaorging in the lower atmospherie layers o& 4 under
the influence of differences of the local landocaps &ambdha withis the 1im.
ite of one "aynoptic® westher, We understand the latter as a weathar which
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forms Ander the-donditians of certain synoptic pattarns, 1,04, cortaln site.
gorles of air magren, types of frontal processan, etc., which tu 4 zonaig-
orable degrea reflnot only the {nfluenee of sonal eharacteristios of Lhe
naerlying aurfane, Thes 44l Perence beteesr "synoptic" and "]ngal® Wealters
Will bn yreatas the more caile x La Lhe type nf wnderlying surface at
Lo podnt whare tpe pear fon 0 leeited, f.e,, the Lius the glven atut g
LR L UIENY S FERiiremat af aynaptd Fareaert il {vonngs, Thig
diflvrence wil) be Aanifested aainly in thoge components of the weathap
*oazlex which ure most, subjugatad to the dlstorting Lnfluences of posi-
tion, sush as temperature and humidity, wind conditions, colloidal state
of tha layar next to the varth, and alao state of thy earth's surface,
Joawtinus the typo of &epgraphical background (meaning the conditions
of the vegetative cover and of topography) where the station is lecated
will be 80 unique as to Ms® weakening of the eonneetion wetwsen local
and “synoptic” neathers, i Must keep in mind, hovever, that werkening
of the connestion betwoon local and "symoptic” weathers will also depend
upon the type of general eirenlation Processes over the given regloa,
Constant quantitdtive and alitative changes in the state of of-
weather-forming factors deteruine a continuscus change of local woat hors
in time, Moreownr, apsriodi factors are often suprrinmposed on those of
& perlodic nature, csusing %&*‘é%"éﬁﬁ? of local wathers, These
chuni;00 however are ccn;mul,‘t regular for dofinite conditions of the goo~
graphical mediun and for &g dofinite time, This rogularity 19 firet of all
docounted for by thw fast that the diroction and Laits.of the quantisative
and qualitative changos in the state of weathor-foraing factors # toa @
considerible degres determined by the £oographical conditione of the row H
§lo0s tho tias of day, md the soascm. This reguartty rhSind Wbt E
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or impoasible for local weuthers which are typhcal in one oeazon Ly Apjear

in ancther semson. It ia alse rellected ip the frequency of varicus

Lypes
of local weuthers in one §8800n and in the char .cteristics of thalr cuc=

cossive change frum day to dey. Trus, all thege Pegularitlen undorge eee
alight for sometises subatamial) changes frar. your Lo year, but from the

rtundpeint of a peremnial peried of many yeurs, Lhay comate  gofipite

regimm of Loda) weathar {rakgen we 1o the Bivern repinn,

Thus, taxing wew! her VM 4y Lhe On.y resl calepary o T phy=

ebkal 3t ate 0 \he atuw hre, we hawe boaste oy daver Lhat Ve o, a

O My reg! nocw be mandfeste! ordy Lhrough leca) wut e itarving

from t he e &20ert iong, we have recently in camplex climatoligy atwrtey

Lo understund ciimate am the w.ole setl and regize of locul weather:

and the processss leading to a change in losa} watherogd s thniz are

revealed by the datu of porennial meteorologdcal obecrvations {1 t)e

reglon under study (Chubukev, 946}, This defiritior of lmate in vi'y

tiube L thutl used ir ¢ work of ¥ ', alisuy en! othepr 1 al,

Thiw oncept of :linate (ALOrelly Wt lewt Lot IV

naw aetheords of clluat oo gion Annivsle which wal, flpns o gt pern =

-

Cabfate L e epre g vy, o lecA) w ey l’.-(é,) Ytree !t PeAl Mer:

eLroltgion, saly  Tiulig BAPS uiar dirwction of sooh ellsaty Beoa o oa

siv hus received thy nune "reap oy Cooomitolryy !

<D axpreasion of climad troupeh local waathere doey Nt of o utsc

oxclude the use uf Aralysin of the perenrial Tegle of the saparate | g,

fed o -

Meteorologleal eienerds and phen-wena, since the lathp Wil perntt «jye

fleution = ¢he climatie chunacterietics of the reyl r oroger SAREF 'EEREN

nly dn Lhe purt of the regine govarrad by theqe fow individn: ] wiag

whid pheoruwer s
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b. vlagsification of euther Types

“ram whet has been aaid abuve on the condeprt of weplier nnd ol.aate
from Lhe standpaint of .deas daveioped by the sthon! of comgleg alis | :
Sdyy Vhere Iullows the Lasle oo of 4 new L3 IR RN Y B 1. ¥ Y ST
nilyads; 1.6 , Lo axpraes wa o hor Wetlo Lt buiy 9 o oaet af eteor Y
ival Glwnatly and phenom .

TRL prelion was aolved by Ye Yo regor v gty LR STELAC
WALher of <ntire darc wt by KLotlla Ll wien N T N N T
turietics knl wxprosston of tha wnabher 8 e aept eyt e pottd o f
Ltruncluting the reilits of anteorologd ral observations Lrto lotter £op
sulas with the halp of u s'wclal coda, The subatance of the method in
A8 follows: by using the results of periodic metoorological observationa
(at 0700, 1300, and 2100 hours of former years and at 0100, 0700, 1100,
and 1900 hours in @recent years), & formuls of Lhe local wather of
sach day ie drawn up by using (according to a spocial system) letters
of the Latin alphabet,

This forwala (Fedoroe, 1925) almays conslsts of four certain let-
ters used in a definite plan According to the code system and a nuaber
for some of them (intiroduced after a. §. Uteahev's proposal in 1946),

Por exmmple, the formula for the weather obssrved Ln the Moacow
reglon 20 July 1939 (the observatory imend Mikhel'son) has the form

At'fZU”u.
(This formula is given in sonswhat abridged form and contuins only thy
so-~callad main lettera. In some cases, whon the values for the olements
are close teo adjaossd grodations, additional letters abe algo used to
clarify thy weather typo),

In this and edmilar formilas, sach of the four letters exXpress the
following elesents and phencmena:

Lo e Lo g
DA TEREEE L

" . . .
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The firet latter of the formula (in this case the letter "s") charac-
terizes the wind conditicos of the reginn (speed aad dlrection),

The second letter of the farmuls (the letter ™) characterises the
teuperature conditions of Lthe region, The letter takes into consdderet Lon
the mean dinmmnal ‘h’ temporature, the diurnal tempersture asplitude,
and the change of the mean diurnal temporature m} the preceding day to
\he pemosnt day. The nuwbers with this letter give the mindmun (helow)
and saximum (ubove) air tempuraturs for the day.

Tha third letter of the formuls (the letter U) designates the char-
arteristices of tha region with respact to cloudiness conditions, with J
respect to the avorage diurnal relsmive hunidity, and with respect te
procipitation conditions (or indicates the absence of the latter), The
figure with this letter denotes the relative husidity at 1300 hours in
percents and the mmount of precipitation in the fom of two specific in-
dices el placed bemsath the letter (precipitation was not obesrved
in Bbe Noscow region oa 20 July snd therefore this forsula dots Nk cone
tadn these indiess); the firet index denctes the smount of predipitation
through the night (19500 to 0700 hours) and the second in the daytime (0700
to 1900 hours),

The fourtk lettar of the formula (the letter "&" ir the axasple’ de.
scribes the stats of hydrcemtaors od the earth's surface and takes inte
considerution 4 number of phencwens which are observed ir .~ atawephere
én the glven day.

The content of the fermula given for the weuther ip thu Moscow region
@ on 20 July 1939 can naturally <8ty be revealsd on.U‘vm.h the help of f
code tubles, which were first given in the work of Yo. Ye, Pedorey {192%),
Thie code is given by us in tables, .»o-o of than are piven in dinftdwsa
the modernised (by T. I. Toomuya) form (see the appendices st the end of
the book),

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3
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By Ming the code tebles, it 14 845y Lo draw up o pakture of the wees

Thic weather can be described in the followdng way, 4 moderate north
wind with velocity vArying from 3 to 6 adeec s ohserved pareistently in
Moocew on 20 July 1939, The mesn diurnal air uvq;orltun varies fram 17,5
YR U Wtk & i temporature of 27¢ and & ninisus texperature of
16° The emplatude of the diurnal temperature fluctuations ranged fram 10
o 15° with a change of legs than 50 4n the mwean dimsmal Leaperature froa

tlhe preceding dl.y,: Cloudiness both at night and tn the day varied from 6

te 107 the mean dlmmnal relative husidity was 61-80%; the relative luaidity @

at 1N0 hours was 553; no precipitation was obesrved; the earth's aurface
way dry,

We have introduced thig oxseple in order to show how ® quite detalled
woather qhu-ncf.crht&u are given by a wmal) letter weather formula, W
huve docoded one of thess weather formulas, Ordirarily, the resoarcher i
canfronted with the reverse problen; 1905 0 transiats the results of me-
teorologioal observations into letter weather formulas with the help of
code tables, Thig takk {» not difficult ang recuires only techniea! skill,
It ls somewhat Liye the problem of trany lating the remulty of weteorologi.
cal observutions intt s system of yrmepdyc telngrams, work that BANY mab
teorologinte are very familiur with

In Cable 1, we give an examrle of encoding meteorologieal observae
tions into weuther typas,

careful considerstion of the structure of the codalnbxu will eon-
vince the resder thatihe code Prcposed by Ye, Yo, Pedorove not only re-
tains the wain woather foatures in the leteer forwules but aleo charac-
terizea their mout lnportant details, This is attddned by the fect that
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lassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-0!
Declassifie -




12-3
Approved for Release 2012/04/17 : CIA-RDP82»039R000104 R

Declassified in Part - Sanitized Cop

:
“wfa

Uiy,

l‘si;l.}hhui TR u,i:‘.:!;‘x”“l‘s_

SN saveral varistions have been introduced in Lhds aystem of syma:! »
which is based on letters of the Latin alphabet; e.g., both maall and capye
tal letters are used, waderlined and non-underlined lettera, latters Wit .
colon eign: Thus, Lhere Are 4 runter of wipne ab the dlapesal of the ip.
vostigater whick cun be HARA AN ARy Ll the P PLaer af 1rg Juttap 4y,

FPeRflor of weatter. m, minter L BCEOIDIn vegs paeinge, tlere

01gnt 18 rors Lhys Sillfivieer v, g, RN R ] the 3 L o S
or the martr  Tha ooa. WY meme L wy e "Taten vy ae
T mrewas peps £ oas, b L SN cies i,

i

lotter weytrer PIRFRSY L b vy g g defir.te pro o f tateor oyl
APLeRtY and rhenwe o g Lha ls%ter aymobels Are Nl ) et gy,
sy-ter 'for YMRELE, e weslhers witheut preaipitation MY FURRIA §fe
used in the Lhetd lelter of the forwule, und for weuthers wisy preacc g,
tation, unly conann.anty !,

Yo, Yo. Pudoroy at [irst deva'cpad paw WoLhuds of <1 o, ., a
alyels Primarily froa tiw standpeint of peneryl O
knd problems of awrociinstolegy, Uyt fpe ende whi ok ta iy .
effeciave 1oL gy R T LI BT LAV ((Uair]--
thtutive wnd qualitatiye PRTBE i B s Ry

gt

clh&tolo‘gicul investigations ey us corslder Prrgtiy a0y,
point the casploterness of Lhe wonthnp rharaciasiye et ///71 His ady f
The separatiuvg o’ WO wing of purg il flrect il 4y a wr o
changing directiion by & elork-wisae uny EAPIAY J SO0 D RIR RO 4')-' LB
Freblem of wing chanucterist. ¢ & ro relalivelp stuble and movy . Lres i
sire flelds of various tycens and for intra-masy ane frontal procesnes. Hy
introfucling a amal. supplement to thie part of the cude, we san wlus (fa.
scribe M) wind conditions for breeze clreulations ama alsc Lhe disunal tw

~hiviur of wind velocity,

LN
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Wb several variations have been introduced in thas aystem of symas! )
*hich {4 based on letters of the Latin alphabet, ®.fa, both amal} ane CAd.
tal letters ape Used, waderlined and hon-underlined letters, letters witr
colon eign: Thus, thern are i runter ef slgne ab the diapesy) of tie g

vestigutor which eun be WAk on ARy uf tre £ p PLlser o 1rg nttar

Fresfior of wegtrer . The aumter ¢ Cperetin vgs AR I

oA g0t La mers tlgs Saflfivimet v, g, THAR AL e ve e s, WAS Faua
or the esrtr The e Y ey, LR L 'Y o ee
L P T e O R AN e,

lottor meyt ey PYRERSE Lt piyes gy defin te pp. T LAY o/ SURNITY B
RGO LY UL BN PY R VO Lhe isntar cymobela Are uneg i 3 et gy,
sy~ver '‘or TXARELR, Lor weat hepg #itheut preciplitation RLUTERE D7 Y DR
used in the Lhepd lettor of tre lormuia, und for wokthnr e with yrect g,
tatior, only coraotanty!,

Yo, fo. Pedoroy at [irse dsva'cpad usw mothods Al ey L
alyels Primarily froa tiw standpeint of generdl et e
und problemy of aoriciimateolegy, Dyt fpe ende whih la g, .

elfeciave o LS win ve Pridere s upme

e =?m,ﬁ
tititive wnd aqualitetyye - R N I N T P )
cJ.intoln;lcnl( investipitinn Let us corsigar Prrdfly feis uyy, et
point Lre capletensan of 1 he WALhE fhupacnast, et /:;74'/.‘5&4 Zaedp
The separat iy o @B wing . oretant flrectis. 4. n W

changing direction by & cdock-wise LR UTNY S IR SR -«5-' LIC IR
protlem of wing chanucterist. oy 8 ry relativelp wtanle and movit, ppaa.
sire flelds of various tysez and for {ntra-mass an frontal procwsges. By
introducing a amal. supplement to thiy part of the code, we can ulu: (a.

scribu & wind conditions for breege elreulations and alue the diwunal L.

“haviur of wind velocity,

- GOk

f T
SEcyﬁ’n' .f“ V,LM,Z.

Fohiia n i
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The characteristics of the temperature regive of the realon, w we @

have mear abive, includes net Saly Lhe wnan divrnel air tegeratyra 1o

H
i
A4
i
'3y
i

Alzo Lo smplitude of dimmnal Pluetuation wid hx adiitior the 2angu or
alr Lumperature ine, compariscr with the proceding duy. The maan diurnal
alr tomperuture by itaelf dots Aot giwe 4 aufficient’ ¥ aceurate picturs
of the temiwrature mgdme. DN the 1ndicalion of the dlurng! *ompwryt i ru
smplituin teguther with Lhe dturns; Ve sature maxima ad Blnisua (ALY
Quite cumplete characteristice of Lhe teoperslare Fadhuround net only tor
the day as a wheln, but also tn periods of radiat..m gnoullarities of duy
and night, All theae charcrterivtice are useful because they are extesme-
iy different under differant conditions &4 the relatiorishls of advestiye
and radiation procasses, In addition, the sign and magnitude of the change
of mean diurnal ir tawperature in couparison with the pmdu‘ﬂq clear-
1y indioates the direction and intensity of the tempersture change, which
1a sspesially wselul for two reasons; namely: 1) for eotablishing the time
when the Lempor.iture approashes theraal squilibkium, n very importunt char
soteristis of the trunsformast sn process and 2) for the churasteristisy of
the Jump-like (discontin.oun) beapart.re change whan *~untal divistona are
tramorsed, Both, of course, ure exteouoly important for the analysis of
the aouo_min change of weather for any givon period. ;
In the part of the formula describing cloudineaw, hunidity, and pre.
cipitatisn conditions, we find the very lmportant subdivisisn of .il wat.her_»o
into weathers with ang without precipitation. In the gunsral group of
wout hers without procipitation, wioudless wesathers and waathars with cloudn
of various forus and amounts are distingulshed. The first charucterizs he
ataospheric state when processes developing in the atmosphere clearty pro.
vont the emargence of clouds, This can be obanr%%n when thore is a ,
sharply-defined subsidence of a Jarge tropoapheric strata, leading to the
formation of powsrful invessions in thoss casen -h‘iﬁ‘ thay form haneath the

Na——

RETIERALan o i

f A R i Uik fal :
SEcumw INFORMAT 0N i

WA . mfg;,,,(é;

- P ;
“ . ¢
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condenaation level, which chetructe the transfer of witer vapor from the
lowar into the higher layers of the troposphere. Weathers with low sloud-
inwas, or cleudy st varlous tines of the diy, or ver; aloudy but without
procipitation @ repranent 4 vroup of differ ot corditinue of the physica®
stiate of the a'mnspheire., 1n all the prazeding canes, apparent.y, we have
thit davelspinntl of aseending c.reents of v 2% sun tapes and variays inten.
oitien. Thaoe reich the indensation Level, CRUsL g fhoud formautian,
adney these cloudn do aut prodisn pracipitatizn, wa mur wernrt 425 theg
Slaud Cayers are in s wtate o etable velle!del e.lithraus Onoth atees
hand, woathors with preeipiestion firat of all indicite that the physics.
state of the atmosphere Ly net cnly fsvorable for the formation of o
cloud aans, but ales irovidies for Aesilemd the transition of i atauee
ture into a atete of unatabls cuilofdal aquilibrium. True, the fastors
and procasses which prowots this conditon aky be quite numarous and itts
different. Nonathelees, we zan cMained same idea of tholr auturs *r .
the code system, Per sasmple, the development of powsrful aqube®e as ¢

result of the resolution o! the srergy of@® molstuse tnesabiting o A4

Mass procassss cftan 1oada bt he Lopmallion o ey C b which mA»,Y
be regencral d fnta ewmilun =uio slsudy whloh prodiec ot wane Aud pider,
this process in conti;vm‘.&:. raglons most often sunuve v ke e tgne 0
the warw half-yeur snd does not produce a soltd 0 of coenp o Low e
ly will lead to the formutisn of 4 definite wegther ".,qu Lee Ly

dpy, which finda exprossion in the founeh PRy well ae 1n o0y ay
symbol of the letter foruuls, e The ofher process, ke fom, .ot
tloudy undéite fall of precipination in foonts, o Ls sfien sharuntes oo
by thu development of a solid c¢loud cover, which may be maintuined f..r <1y
major part of the day and glve prolonge: procipitation. Thesn charur'er
irtiew in clovdiness and precipitation conditlons agiln find expraséion vy
the various letter sysiiols entering the teble s the third letter of Lhe
code,

R A
SEQUAEY argnan oy
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The aake up of the table for the fourth letter of the formulas in the
SULIE JERTRT charsctaristics of RVSINT various phenomena in the

Cptere i the atate ~f yhe ourth'a surface, s auppoand ta novar al.

R TR Y Ampors gq aetanselanteal shanrzang on which 2banrvas{ne

et Al teamanionl wharns ¢ the ameend rank, Thio table
L LU T IEr e iteeif, but leo elarling tha pleture of
Tt woer W eapyed, To a zorvain de4rea, this Lable permits
PN g e it of the phonumens, particularly in those cases [
n'q'q' the ;’m'!!'s\"'lf\'- 1a Jhnerved continuously through the intervals between
P Lol magey, baapvasiong, Along with thn practica) value ‘hich these
shwructerintics have in themaelwes, another should be montioned, The in-
troduction into the weather code of suoh phendmens as thunderstorms, dewy,
hour~froata, fogs, and others, makes the ploture of the moteorological
couplex of & weathey type more thorough, It parmits one to gain some idea
of the g characteristics of the phyvical atate of the lowsr Mg tropo.
sphoric layers at the tine when the abova-mentinoned phenomena devolop.,

The stamcture of the woather cods tables discussed 8ives u pichhre
of the canplateness of the waather characteriatles for a day ueed in
Yo, Yo. Pedorov's mothod. Naturally, wa should not take a dogmatic ap-
prouch Yo the methods for compiex exprestinn 52 the woalher which hage
bean deseribed, since these methods wera prepesad only for purposes of
gonarulb(uutologicnl descriptions, Dosgsey 11y say conalder 1t desirahle,
hewaver, to expand the churasterisiics of o weather type even for thiy
une of cdaplex climatology. Sush expansion s possible and in principle
s limited only by the completenss of the meteorological obsorvations,
the program for which @ variss in stations of different types. The ®
conposition of Ye. Yo. Padorov's code tables is basically designed for
the progras of meteorologlcal stations of the 2nd renk, the obsersmtions
of which are most froquently used for elimatogogd cal deceriptions of var.
lous typea,

29
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Here wo tum the attention of Lh%udu- to another principle of tre
eade, namely Lo the gradations selected for various elements. They ar
naturally sonditiondl to a condidarable dagrae, but for purjeses of gua-
oral clluatolgghew dearrip. una, Seees Uaso lipits o whish 4he thg.
VRt iun af wind valea ey Pnps At haad ity ate e s ety des
Wre g0iaciet ayriansfully o Treps BV e ma e g g v
I R L PSSR B L I I VR Py p P S
LI P T Y e R A Pl vdide fos By by, YRR
wilhIn the sklettad limit. AU N ,eg- breasd. .y waitd ho {8fr:
Cinat, howaser  efpa 0 wiudg enaldenably tonVao4ta prezeasiig, he
3h3ald roseaber in rodard 1 Uia Lhat, having Luken we.chor Lyprs as
basis for analyals, we should no* strive toward excessive breakdown of
the regime of a given olemant, aince each such olemont is clarified
(broken d.wn) by the sot of othar SRR compomante of the complen,

In the rutere, when the'processlng of the results of metasrog el
obaervatione will be uechanized, w can expest 4 transttios br the jag oo
punch curd archives for 0laes i Fiaat i of variouy wmyeh s T T
mechanized irosssalng, varlous cumplesss can be clavsified woist aen oo,
no way limited by the .uadis iy} danlgantions of 4re v Ca s
work “Samples of Meteorclogiea iloferunsea according Lo o Mo haalee)

Card Catalog", Gidrowe:ipdat o O6h L Lor the potaniinlitieg g pERL AR,
ing of mechantrad processiny of the results of moteorologicul observats ny, r

C. A Catalog of Westhers

After the results of daily meteorological observations are translated
into Lotter exnressions, {.e,, detalled westher types, the latter are
eophd down on speclal oards fa oeparate card for each day)., A wot of
thuo eards makes up a catalog of thy weathers of the glven stations

- R e

Srcumr‘{ fvpgbe
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The date of cbaervation and the name of the station ia shown on the face apar

of each card, In the UPPAr parM of the reverso 8ids, the formuls of the
wouthur typo {o sivan, and in the lower PArt (8t L. 4. Chubukov's augges

tion) certain data ig given fram the @ calendar of atr masses and fronts.

Tulu KL ] ' Y £3 i
20 Ju i AT X I M) ;
3 ”‘ t
’ l
|
! [
| [
|
-fr-on-i hﬂ."k,r F(T"f'.)~‘l.¢,‘d-,,,-*'r
N Moscow Hed

K [Noty : The middie three

ore Rugsor j in
Fig. 1. Saaple of a Card of the Catalog of Weathers L.ﬂ‘:‘:‘%?n Eaa.

This data 4 ordinarily linited to tho name of the air mass and front
(Uthmumouf.rrommobnmdmtbginudv) and an indi-
cation of the eiroulation type (form of the pressure lovel), Wiown A
saple of such a card is shomn fullegise in Mg. 1. There is aaple npace
ca tha card for writing in any numbeica] charucterizstics which wape not
included in the code.

The use of dynamic climatological information in the waather aata.
log paroits one to estab!ish many of the elements in thy genetic basis
for the fommation of loegl weather, Por sxample, in our partienlap ex~
Mple, the information taken from the calendar of aip masnany and fronts
indicated that the givan wruther type smerged under the influsnce of con-
tinental polar air of maritine origin (kM) and the following passage of
a cold front ( Fy), after which advection of previously Arbtic air ( lp)
took place. This Process was developud in the northwost sector of a &
eyclonee (Io’).

vRL,
: :“J
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In principle, the way 4n which the catulog of weathers lo drawn up
13 the same for the different methods of complex climatology; however, it
should be pointed out that the method of card cataloga of weathers wir
firot devisad and used by Ye. Yo. Fedorov (1925). The wethod which ha
devised obtul ned w;de unege not only in works on camplex climatology, but
wao alao borrowed by S0OME rone iretors for b s o dynete rlimar togy

Mhe' purt of the weosiwr cateies mortube,an the amathor fanaiiag ke

PRASIL DSl ot For toteae e band Lok Gy da e, bl 0 ERese Cata
] b '

R I VLR s RO I B S RS AL U LTI S SRS ST I L T A A LRI A
wnder AUty for w eawyoe, el Doty Dor L0 peare! o
WEELT IFAL e b e et T e gme Aban P puarg for Lle epdire ned -
wapa 0F Atattomg to duet e (Laarvations on Wha entire complux of eie-
monta uged or thuir swparate componants weradid not @ of sufficlently
w qualily and alyo because of the laborious nature of the work.

“he investigator having a catalog of weathers of a certaln stativa
at his disposdl can express the climatic characteristlier of the reptl u
where thu station is lecated thpough the frequensy of weather f v r...s
types by bimnly eounting up the cards, This wewthers cataing alas wiees
it possible to trace the type of ihunge of wwuther frar day tn doy 2
the analysis of any synotic prozeas, which ds extrems.. wrjurtest &
works on Jdymamic climatology. Fiaal'y, the s aley of wenthers Do 4

vary convenient forn for worke In At fleld of appiiod vt Lo e

which we shall apeak in detall later,

o BOiF &yiés&ian
) SECUR!TX IREORGATTON
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We firet consider only the uee of the weather catalogue to ¢etab-
1ieh the frequency of weather types, which is accomplithed by oounting
the nuabur of cards with & certain weathor type.

The results of such  count are ordinarily wd copled down in tables
of apaclal form, e will nol Jeseribe the camposition of the tables in
detall, dut merely give the principles of their construction. Two g
campletoly different weather groupe, i.e., weuther without precipitution
and woather with prec!pitution, are subdivided, Within these groupe,
Ahe wouther types are charscterised by conditions of wind velecity,
mean dimenal alr tesperaters, olowdiness oonditiona, and mean diurpal
relative hualdity. The other elemsnte which aro included in & weather
Lype are woually disregarded here,

In these and sdal)nr tables, the weather type 1s determined by the
indorsestion of tha corresponding horisontal bands anc vortical columps,
Within the square obtuined in thie way we find the nueber ex:ressing the
frequency of the given weathar type. The tablev therefere perait one to
obtain & clear picture of the types of weathor vhich predominate in the
region under study.

As an example of such & table, we introduce Table Z, which was bor.
rowed from the work of Ye. Yo. Pedorov (1934). Duts of the frequency of
woathers obtained by counting the musber of cases observed in the Muncow
region in the month or Kay is given in this table, which wo show {n
somowhat, alnplified form, |Nete: fovr Table 2,500 n'u‘gc'nul Juunwwf]

Prom the table, we vonclude that certain weather types had canparu-
tively high freqency in May in Noscow, Uhs:bpuwsather with 1ittle cloud-
iness, no precipitation, a moderete wind or & wind only in the daytine,

" with mean dimrnal alr terperature from 12,50 to 17.5°, end with mean rels -

‘u'».».."rr.; g
. Uk, il
R SECURITY INFORMATION

[

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3




Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

Declassified in Part - Sanitized Cop

L4 bawir d 2as
. T
SECUTI v

tive hunidity fram Al to GOY, Ancng such weathiars, we note these hav
Lrg frequency of 17 or aven of 17. Un the other hand, we wee i LFe
tunle 4 large variety of weatlare with eonpuratively Jow frequency  oe
fhod weather Ly g with fre uenedvos of 1, ¥, and 3 4n WArge ddcheps,
The Jags vartety of weuthe oy ig 4 typical feature of the o)l loate of

&cdorite Latitudes an! v data *.r heaacw L31upt mytan this convincing!y

?mt...‘u..y,. thora wit! ,,,;_;{,1,,,5;:, Y Virlety f e, Cine g
L B R T TT Salll e 3w e st llaty 8t oy
Vaban presnieey g g BEHey b g e ) et e g SUAE

appuaratecs wlal to o topad e altay higher wo -w-' reral f o of the sbryos
ture uf Lhe elliate i m-qners eonsidorably simpler,

Be Lasnnes wf_dyut hury

feasarchars in the field of cauplax elimatology conaider l* pon=
eible Lo prugress towards further sluplification of the expreasalon of the
ond results of statistical camputations} L.e., to further aimplification
of olimatologiosl tables. Fer this peepose, Yo, Yo, Pedorov subdivided
the whole variefy of weuthers into classes,feams-the rainly from the stynd.
polnt of the characteristics whileh are o2 ppactical aportunt. for agri-
culture and for the life of san, This can be done only by effisiant unt.
fication of weather types in # breader &TOUps,

. e 3, [0
The following clusses of weuthers wore sat un ‘see Table 1)s [Taa :

wor goes

Among Lhese weather classes, tha firat eight PIVII, XVI wre chap.

" actoriatic for the warn ewuson of the yeur; weather oclusses VIIL and 14
r

are wost frequently wesbhor of the transitional seusons (when dealing
with the clizate of moderate latitudde); the last & woather clusscs
(&aV) can be ealled winter woathors,

Tho neke-up of the woathor classes which aro differentiated in etni-
plex climatology i sceurately dofined and 1s shown by used in two f£ig-
nes. Buathers of the warw half-year are ohown in Pig. 2 and of the

Gl it i
SE(’UHI!{ lSEGEnalION
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cold half-year in Pig. 3. The sake-up of vuu;or elassan dhown bare ie
thanged slighbly frod ke form Peblished previoudly (Chubukov, l%'laﬁ
Z0r the reader's convenience, the make-up of weather clagses (with re-
epect Lo the uore loportant meteorologioal characterdetics) in these
tablag in shown by conventtional designations. The conventional deaign-

=

Alonn are given Separutely &n Pig. 4,
snason

Ao seen freom thean tables, the weather classes of the warm perie
are didferantinted by the conditions of mean diurnal Lemperature, msan
dinrnal relutive hum)dity, cloudinans, precipitation, and also somatimes !
By wind o¢adteicna,  The matter claseos of the an)d “hason are clamsi-
Piad ernly baotle mep Al nal alr remperct.re 2irfitions and all (with
the wireption of one, nmly,“ulighuy frosty) are subdivided into wes=
thers with wind and without wind,

Some of Lhe most dangerous weathor classes for agriculture, such as
Adbd-dry and moderstely. dry weathers were established by Ye. Y. Podorny
in & :ompletely objective way. This class included westhers obaurved in
poriods preceding @M loss OF & poor ntate of gru'a crepe sngue by 4
drought or & dry perfod,  The prineiple use: ‘n, chanetfientiar of Ly
other weather classes gufferad frces a greatev ar |eques dngrae of urb).

tearirness, but *hune wiat)er taAs0es ceuld e Mtadyed cnp el gy

factory fran tihw BLAANE T Ty vt g PRt iy
An we have previously 8h4t4Ad, the wnatter olagses Puteryt vl dogve ‘;'
du ot have genetiy Lay, s, dutoanthoaase mE o4 wertazn wegt ks tidre L
be anulyred aup ementarily in crdepr te clarify {La gonetdc charnctapris.
tics on the busis of the Skwies. of dynanic c)imat ologlcul raports whiek
we find in the g catalog of weathers, However, it should be noted that
sce of the weather classes used in complax climatology imply such genetle
hasle for the pradeainant nuther of cases of weathers within the limits

of ono elass,

L UTATION
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N pointed ¢S this out eallier when we disouseed the structure of
the cade, by considering, for samapls, the differenees of cloudy weathers
in thw daytime, with precinitation and without precipitation, or thowes
reusons for the formation of ralny weuthors, We night also point cut that
roderately dry and drought~dry weathers in thes aiddle of suaser om tho
wuarian ;lain alwayn arise in periodn of @ wel) :loﬂnnd radistion Srans-
foruntian whr continmatulepilar (firet, Wlr pansns are heated or in ad-
vection of contluontadotropioa (gvcond) alp (Chubukov, 19,0).

Having noted the absonce of & aloarly uphold genetic foundatlon in
tha clasaificution of loenl weathors used, wo again turn our attemtion
to i%a atrong slde} namely, each weather clunn ia strictly dafined in
tto numerical charactoristics of the tcmplex formad, ShbunipEy..
Thus, this classiffastion oan be used for ebjective work in walysing
QRNSS motoorological sbeervations, which cannot fer the mantioe be
sald for purely dynamieal eliastologioal inveatigutions,

C. Bxacessing the Mrueiure of Cilhste in dasther Classes

If the olimstic characteristics of the region whore a station is lee
oated are sapressed through the fre uency of weathers of vurious classes,
the gur;ord fors and composition of Lha alimatological tables will be
vory simple and oasy to humdle, Ve tilustrute thia by the exampls of
Voscon wistew fur Lhe »ncin whars (b ahservatory ndanested with! the
Tindryuzav Agrisulbural acudery Ls lucuted
. Beelable L. whleh wo burrowsd fros Ye, Yo, Padorov, @ givey the
froquancy of weather clusses in Moscow for all manths of the your, axe
pressed in the nuubur of duys with weathur of curmi.n class (Lin thim
Lible, some freesing weathers in individual months are not subdivided ine
to weathers with and without wind),

The data »! eimilay tablos, compiled for any statlon for u'l mot 4 b

of the your, cun be used to axpross the climutic eharastaristica of the

. ) 3
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Thaeun where the wtation in located Ln evan more convenlent graphis fora,
w7 Aai gFoposnd by a4 T, Baranove As an oxaiple of thia poasipla rApra-
R N T wuthere, we pive Pius 5, 6, urd 7',"@@1- for any-
Tt el et e mgban. Moseow Ly ghan s
R LA L RNVL ALY T TESLTEE S the TGS, whisy Lie )
R IR S TS HLEOPE LAl ar ) sompeeite foresta with the
S PR T e g e g hArks 3£ 9 boreal ¢l
e wth ,. S I LT A EETT N AR Lt lon Lhreughout
L L e A TN R PR Ny e Mraltst O lustrates the sharge=
SR ' "" : T Gbee L e g g the aoutheyat |
gt e e e Lty oty wbow. s Yayaedrca characterlizas |
Lha elliutic’ conditions of the desarts Ln the Aralo~Caspiun lowland with
THeAr ool wintar (fopionis elluatic fomula 28Ma), ™(No%e: Sen 4he appand v )
In the upper part of thege ."S.gufu, the structure of the climutn {s
“xprossed in weather tlasses, dopicted in donignations whizh wo havne al-
ready described, The uohthf of the wwar free January Lhpe ok Mo sambap
run fran Laft o plght, at th Ltap of Lha £, pe. aler, ‘.h( vrtfoals
are glvon the fraquencion’ o thy ALLLTCT N PETTR S IR Yy the withh of
the band .’c-:u'.durln;: PRt ths tolal wtdil of the npons aam af e flq-
wrt turtoaponds te LV! Srepereyt Loe, ot gt chaervn f wayay of 4l
wo thor clussng) L1 t4e Proper srusy hatekts . =*"arding Lo Lthe deelopg.-
tluns sdoptaed in P by TS method trables cne 4o rusily estublish not
only the period of the year whon a cortain whather ¢lass will be found in
the region, but ulso to find ita frequoncy ov.n in the apparute ten-d4
202880 (nlorvals of this period, Y
The gruph of the structure of the climate in wouthers i3 supplemented
by & diugraa of the yearly behavior of alr teaperature (curvos ol the your-

1y behuavior of m‘m monthly temporatures and broken lines for the ext.remal,
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tomparatures) and the yoarly behavior of precipitation (monthly prockpites
tion totuls) at the station investigated (lower partn of the figures). The
lattor data ia neturally caleulated by the waual meabsd used in the climue
tolegy of the goparste elements or moreg often {s slaply welected frow ¢li-
&utic handbookes, When neceapury. other informaticn cf thinm LYpe aay be uned,
The lower parte of the figurea, therefore, npLet Lhe paresnta, regae ¢ f
the separate elepunts ap & Fenuit of the {afluenze cf thy entira sel of
weathere upon tha regine ¢/ the givon element, Stristly ponkirg, the -
tbauration periods 8 used for :orstruction of the uppsr aad cwer paria

of each figure should be Bewogonecun, buth Lhis i atill difficult to attain.

It should be pointed cut here that the gigure depicting the structure
of thy climate in weathors (the UpPeT part of our figures) may if the ro..
adarcher desires be made more detalled with respect 4o other compene g of
the weather complex. For exanple, cloudiness conditions and canes of weut)
ers with fogs, Snowetorns, eto. migit be introduced into the weuther :iupy.
#e of the cold season. Similarly, it might be useful sometimes 1o intre
duce wind conditions ani note the frequency of such phlinemers ae hundus
storma, dust storms, etc, 1n the woathar classes of the wurw veun L, taer
in the fora shown in trs figuses, however, tho BLrUCture 5f the 2 laate '
weathers reveals the kais foatures of Lhe climate of the regiia mhere Lhe
staticr 1e lscoted,

ML ospeiifie charucterisiics of the climatendd 5! e i TR I
B1iuA zun be estublished frouo she tigures shown of bhe srevoturs of o) ooy
Ak .0 wedthars, Since we do ot care to discass the clirats or these re
£iine 1l detail, we note only their main features,

in the ceptpw) regions of the Russian plain (Mosaow), uf.enuﬁ ueve )
cpment of cloudy, overcast, and rainy weuthers s observed at night 1y e
s sebsons, arising most probably either as a result of frontel precennas

or under conditionn of cold edvection, Another ¢lear charactorintic of the

AT E TN
[N

B
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climate of this region ia the sharp increase in May of warm weuthers with
tureal choudiness which remains almost unchanged in ite frequency for the
resuinddng of the susmer. Viesthera of this typs result frum vhe-radisticn
transformaticn of the heating through of air weeavs, but only when the the!
sal convection currents reach the tongessation level,which o no% apparent:
Ly obwerved 8o frecpent.y in Lnés reglen,

A8 & result of the me% of ralay. cloudy westhor with precipitation,
& swmor precipitastion maxim s 35 ohtadred WLith 16 typical for thies reg~
ton. Other types of weathers, such ao lowncloudy, nor-atid, whooe frequen=
cy s especially high in Nay (about 308) wnd September (about 25%) are of
greut u\por!.mco in forming the woathor /{\ Although the feequencies of these
weathers ,ﬁ\m\. high, Moty Wigh L’u‘pmnwru are observed in the short per—
iods whan they form, (Inwl.n\h: , moderately fresaing weuther with wind is
acet fraquent, but there abe also)cases of severe fresging weather; the lat~ -
ter are not shown on the gigure bwcause of their low freqwney (Chubukoy,
19%47). There may also bs fpparate cases of droughtedry weather which are :
not shown on the gigure, |In the niddle of summer, moderately ¢ma weathere
are rroqucntj

Under the conditions of steppe (Fig. b) and particularly desert (Pig.
7) regions, the frequency of local weathers in tho wars half-your merits
special attention, FPor example, in the middie of sumer, the total fre-
quency of moderutely dry und drought-dry weuthers reschos 60 (Ural'ak! and
oven 80% (Ksyl-Orda). Incidensally, the structure of the cilmatufa tn
wetthers of Kayl-Orda is shom in simplified form; freening weuthoss are
not subdivided into weather with wind and without wind, and the clasces
of tha warm eeason are not clarifisd with rnpict to tompersture gradations,
This high frequency of moderately dry and drought-dry weuthers in steppe
and desortd reglons is the clearest feature of their climates, .

This ty ¢ of figure, showing the structure of the climatofy in weathers i
¢f & osrtain point, may also be useful as representative disgrams for var-

ious climatic sones. . i

i
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On Jvestigation of Verticel Glimsvie donality

The duts of metecrolegical stations altuated at different heighta but
close Lo «ach othere in regions with shapply hreken tarrain on the fre
quoncy of weatier clastivs can b uied Lo conatruit 8 pioture on vertival

climatic zonality an SBEh reglone  fven 3p 5ris canmy 41 4 nenful L L ee

ERabhde @etlliede of rupienan o e vt ot ter ey
w8 ALl oar e R A B R SRCLNS et

WONN et e, W g PR L SR | w0 wet
fro uency 6f (oke Weat 48 o 3ne LG SONLT E Bl hh ALAGWS rvgdon fur
duay P R AL Ahe Lowes waely o owe pete Vhe very Nagh £ peary !

Jreuphtodry weatters  oacowen e Lafiannce o Lhe deeert adisining tre
msountbane. The frequency of trin type of weather remains practically un.
changed |atout 5J%) at the lewer boundary of the steppe balt. Aith.p the
steppe beit, the freiuency of dreuphi dry meteoroldgical ccnpiexns dograin
es notdceably with helght and becomes comparatively lew clsae to Lhe |awe-
boundary of the orect @eadew be.t Tabont (). AL the aprws Ceaple !
the foraet mradow Beidh  Loc ko tey wegltesm Ape gr 40 k0 s

gerved  The frergmre) of 20 te ule v dey W ery et oy L
vertacal distribution. Merncwrm,y ary weallern wiu air a4 o0 oo ae

Ln the zore of dessrt lafluencs ol the dagrenss (0 terLc e e ow
heLght cannot be ciopurad ity 0 e e pnr s e e
proximately 2,000 metersa, tne [requency of mcderate.p «ery weatteon nyn
decreased by only 155 An cdmparison with the freiuency st the very Jowe
evt lovels, In the middle and upper purts of the forest woaduw helt. thre
frequency of moderately dry weathers demains pructically unchanged. AQALL,
thi® appearance of modorately-dry weatherdd® even in the lower gone of

the belt of Alpian meadows is not rare. Higher, however, in the upper
parts of the Alpian meadows belt, formation of moderately-dry weuther is

f not so probable, and in the belt of permament onow and glaciers, this
woathor is dotfly in gonorsl observed.
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Becauae of the decresse of frequency of drought-dry and moderately~dry
weathars @R at the heights of the forest-maadow balt and the Alplan mesdows
beot, low=cloudy, non-dry weather is quite frequent.

Another important characteristic o:' the wvertical sonallty of weathers
in this region At this time of year is the hncresse in the frequency of
weallors with cleudiness in the daytime and rainy weathers with height.

The vertical sonality of local weathers will neturally differ greatdy
from thet describad in regions with other geographical conditions, Por
lluptration, we intreduce Fig 9, which showe (aceording to A, I. Barsnov)
Lre vertizal distribution of the frequéncy of various weather classes in
July Akr the scuthern slops of Lhe Lrimasn meuntalno, along the line
Talta-ay-Todor-briklik-Tyuslereay~Potri, Tho influence cf 453 eea here in o
summer 18 shown in the low frequency of drought-dry weathers at the wery
lowsat levels and in their almost complete absence at heights above 500
matera, even though the frequency of moderstely-dry weather is quite high
and 4D almost unchanged up to haights of 700 meters ‘we sble that werw, §
cloudy in the daytlLs and choudy ‘_,‘;’ni.;ht weathers are not subdivided in~ !

Lo weathers with @sedflp anc without precipitation en the flgures showing :
verticul zenality of iochl weathers) :
K. Inveatigation of the Climaric iharscueristios of large Aress
The weal, Kbown RREP &7 of iavaine ennst v don tan de waatully applied &
| in the tlimatic analysis of 4 large ares where Lhe problem of the geogruaphi -
cal distribution of wealher o' agson plays 4 lwading reis. This metrnod wus
£irst used An comp.ex imetology Lo Teo Ye o radorev (193ab, 10380, Thiy
sethode consigts of the fuliowing! The frequency (in percents or in the num
berg of casss) of days of a tertuin wedathe) ciass in vhe plvan morth .y set
dewn on & geographic map for the location of each point (station:. e,
A cupvas, frequercy leolines, are drawn through peints with sgual probadiy

’
ity of & westher class, The system of i;olinufconotrucud in this vay s

UUJW 4"’[ biti “J

<
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We have ahown only wape of the frequéncy of droughtedry weathere as an
axanple of nlwm“w;: o?':m-mm timtribvtion of one of the weather clase~
o3 under conditions of the Rusaslan phltnrand enat Kasakhatan. If we were
to analyte the climatic characteristics of the summer seasons, we would nat-
vaa.ly havo Lo draw up and analyse maps of the distribution of frequency
fa oBth wnuske= oiaas obtevved {n thia ;;erl:-d Thus, the researcher wust
anelyto Ltm garies of mapa for the distribution of frequency of vurious
waasher 3iAanng tn order 0 dnserha the cilmatli: characteriatise of the giv-
en region 4a tesall. Bub each sush map 1) ludtrates only the rogularities
in the lrequenvy Jdissribubion of the individual weather ciase. Analysis of
A ovuEiak Co MY AARS wodol stillew neb pesa s tha lavegtigator Lo draw up
6 cilaar platevs Af Lhe sogularitien A8 the apasial chunge of the entire
structure of climate in weathers for the area studied in the given month.

To supplament such mapa, therefsre, wo have used ainne 1947 spesial
graphs, suggested ny Ye. N, Baybukova, of the ciimatish characteristics, i
showliy the thangs of the structure of chimu™e An weslhor alomg Judlclouaiy |
selected 11noy whizh Mishaeemd crons Lhe Lhe arwa iy stady 1o {0 'fapart

¢lradtyane,

To tliunve e we ahow dlen L0 B L ;7{ Praas e e by gy

LU L T O T O I R N L B X L m gt et A YR oAb
-
RV FIRAN S \".!fr‘. oo K l\‘-'vém’:‘h-. ' Voo G . [ .
TR T Pl O Poeaeorsren fipatod pane Bor B a e 0 WNe Chanpe o f B
o
tie Mmi\n” A IR A e I TS AL BN ST T R S U D (I SR YR YT P

Liney daiacted :
drapher oanatysiy ol trcs type g alse vory wealylodn eur owptaton for
the study of the change of the stmucture of climate Al ancrow Fivar A

whye, -

(OFgRMATIN i ,
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tlnarly reveals Lhe reguiaritien f (ke peegrapndenl dtunrivatior of v R

givero wedther ciams, and tne lLimatd? :hasucteristies nf the aeparate arsny

ef the regton igvnugand u%and ovt sharply  Uowlously. feor aintiar 0 '
thickaess of thenewwork of meverrslogieal voaltenn Lhe tethed of feppy o

Ling Looliaes of ¢quul froq aniy £or A certatn wAaLAEE clany wouid e of

Breat uae for & LLevland troasey T e it e oo me o ey
rructl noagpatam of waddiver WRITE tegl cenracerte e 4%, dieteiuat o
Of frequu.y fur 0 Wik weatTe ctan. et ma, S R TR Y TR
areas. Nunethadayy the methed 1s Avl.l quibw faseibie even fo Lhepe
roglong, eapecinlly Ln a4 tune where [ asland regione Joir with mountalnous
areas. "

To Lllustrate, we introduce two maps of the distribution of days with
drought-dry weuther: one for the Kurepean USSR (Vig. 10) and the other
for the region of esat Kazakhstan (Pig. 11),

The mop of the distribution of drought~dry weather on the Jsusaian
Main shows the high frequency of this mtmtn the month of July on
e southeust part of the plain and the decrewse of frequuncy in the
northaest direction. Isolines of wero freguency of drought-dry westhers
soparstes the regions (horth of the line of zero frequency) where the in-
fluenoes of thess complexes is vractically exeluded.

In east Kasakhntan, the distribution of frequency of drought dry @ | i!
weathars is considerably more complex bessuse of the more complex struc- ’
ture of the surface. The frequency of drought.dry weathors is very high
in the regions of the Beserts bordering Leke Balkhash, in the I1i River
valley, and in the Ala-Kul' and leyssn basina. In the mountainous regiona
of altay, Tarbagataya, Dshungar Ala-Tag, sad the Trans-lli Ala-Tau, how.
over, the frequency of drought-dry weathers decresses sharply to sero with
MMT. It ie aleo low in the nedhbswm northern part of east Kasakhstan! i.e,,
i the region where the Irtysh River flows out on the West SiberAda lowland. i

& RIS
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We have shown on.),'i!upo of the frequency of drought~iry weathere aa an
axaple of LMM:;: of geographical dlstribution of one of Lhe weuther clase-
a3 under conditions of the Rusaian pl;in and east Kasakhstan. If we were

to analyse the climatic characteriastics of the summer seasons, we would nat-
vaa.ly havo Lo draw up and analyse mape of the distribution of frequency

fa" oach waitke= ciang obsarved (n Whis perind.  Thus, the researcher must
MALyeo e garies of mapa for the distridution of frequensy of vurious
waRsher dLAAey i order L0 dnasrbe the oilmati: characteriatize of the giv-
en reygion ia 1etall. Bat each auch map i) ludtrates only the rogularities

in the froquenyy Slatribukivn of the individual weather ciase. Analysis of
SoMaTiaN L R AN Wy, abLLLes net pesa, o the favegtigator to draw up

& (i piatova af Lhe sogularaties A Lhe spatlal change of the entire
structure of climate in weathers for the area studied in the given month,

To supplamont such mapa, therefore, wa have used since 1947 speslal
graphs, suppested ny Ye. M, Haybukava, of the ciimatiach characterlaties,
ahowiag the shangs of the etruchure of chima%t in woather along Judltousay
selacted ]iney whizh AvhaBemd croms the the wa 2 'ar stadgy 1o 1 faport,

dimaotyans,

P I I C LU S T P S ;y fraas e e by By
R U L R £ R SRR S Ve e gt et ve Yhe aggh
nedrt s kL [ \&:‘.'Lﬂ: (VS . Voo . - ‘
VRTINS T T e L I R R TN T RN PRy WET R ‘
tive nr.ni‘nm A A R Y R R B A S S U T R R A N SR R K‘

LAney duiected
rrarht t analygia of 4oy typwe 3s alse vory weafelota owr sptatoa for

the study of the change Sf the stwacture of climabe alg nucvew Fiver o,

hye,
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F. Principien of iesionss ihviaian by Chiaasastin cespla Climatslonr

The mothod of elimatic rwglonal division devised by Ye. Yo, Pedovov 4s
baned upon the maps o:“ the dintribution of frequencies of various weather
ciamams,  The principAh distinetion of this methed is that places of thiock-
ening of Lvolines on Lthe maps are used to find the boundariss between reglons .

It La quite obeious thet & more or leas shurp change of climsdie con-
ALY 00wl 10 Ll placan The greater the nunbar of woather clasass
Lhit pasticipats sn hie thichaning amnt the mora intenne tiys thicknening,
the mora dafinite are the boundaries. We sse Lhat Ye. Yo. Pedorov's erd-
tarion s completely obective and even,@ oue might sy, natural, It
4043 not suffer from arbitrarinass, which distinguishes it favorsbly from
the methods of reginmal elimatic division in which the authers Adcptra
Qﬁeﬁnun Lnothermal, ieolydt, ete. for climatis bomndarier, which prastiece
cannot be sald to ke have firm salentific basia,

Thesa principles deviesd by Ye. Ys, Pedorov were first wsed for eli~
matie regional division of the Puebdan plad ny, for which &t-sres .pasatble
quite detelled reglons were leslated, The climntse of each of thess rog.
lonme could be characterised by their paruliarities, whish stood out quite
cisarly both In the Laldus of frequsncies of vmrious weither c¢lasasa and alsc

o
In the cllastle graph of Lh# represantative stution for the rogione,
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r. Priacizies of feckooal divieion wr Cuisateslio complex Glimatoiony

The method of climatic regional division devieed by Ye. Yo, Fedorov is
based upon the mups pflt.ho distribution of frequancies of various weather
clasaes.  The prineiphh distinction of this method is that places of thioke
ening of ivolines on the mape are used to find the boundariss between regions .

It Lo quite obetous that a mors or less shurp change of oclimatic conw
AL 5w 40 Uiviaw placon. The greater Lhu nuabor of weather clagses
that participate in whie thichaning and the wore intense the thicknening,
the aore definite arv the boundaries, We ses that Ye. Ye. Fedorov's orie
terion s completaly objective and even,dh cae might say, natural. It
does not su’fer from arbitrarinees, which distingulshes it favorably from
the methods of regional eclimatic division in which the authors umﬂ

rain leothermal, lsohydt, etc, for climatis bonndariss, which prastice
cannot be sald to ke have firm soientific basis,

These princinles davined by Yo, Yo, Pedorov were first wsed for eli~
satic regional divisioa of the Ressban plain, for which ht-veo poooihle
quite detailed reglons were isclated. The rciimate of each of Lhess rege
ionpe could be charssterised by their peculiarities, which stood out quite
ciearly both in the taphus of frejuencies of vmrious weather clanses and A}SO

(P’/
La the cliaatic graph of th# reprusantative stution for the regions,
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The methods of cimplex climatology thus far described parmit ua to ee~
taiiteh the ptruncture of climate in weathers, to clarify the general p::-
Lare o gf the vertical :omut.y of weathers in mountaine, to @iw gain vs0e
tian 37 *hw natarn of the geographical dietribution of a certain weather
e Wikl An o wreas, and finally, Lo make a climatic regional divisien
uf lirge wraan . The gilution of these problems in itself is of great ia-
POPVARCE 0 cont emporary climatology and ohould not be underestismated. ;
vt in theoretieal cliwatolggioal studies of local weathers, we sust also '
reveil whe Lawy of Lhuir formation and changes in time and space under the i
tafidence of the most importunt factors. We conalder the most important

ta:tora 10 bu conditions of the rediaition balance, the characterietics of
armdspherac circulation, and the type of underkyin. surface at the point
storeginont of unvedtggation, Thia Brund alone in c.imatological inves.

tipations will prioduce in the tumra'o‘p scientifical,y=baned interpretation
of Wi ddy 1ocal # clinatic characteoriatics .

Up uatd!l rosantly, the probiem of the formatbor o/ lecul weathery coula
not LY ossved saslalarturily hacause the mathods of climutoiogicdal mnaly-
3.9 uned could not zleariy g fsolate tha influsnno of s.me wetther-foming
festory foun tthere.  The altsmpty made in the analysls cf the relation
abip 2 locu, waathers with synoptic patterns, namaly with differunt cluss-
es ol alr masser und fronte and dur’o{nm circuluation types (Fedorov, 193%;
Maksimov, 1938, vhubukor, 1939) di ‘,not. produce important results. At that
vimt, (10 the investigators could not isolate or saparate the mors or iess
nomogeneous ciraulation conditions and (2) they used formal stutistical
methods which did not permit thea to analyse the smergence and subsequent
change of local weathers, :

mees  Although the firet results of the analyeis of the frequincy of emerw

By .
AL N
SECU iy ), e }
CwoliATION
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denie of & certaln weather typs under conditions of definite alr masses snd
cireslation patterns wore obtained in these worka, thesd results often Nbw

Ve Lait durappeivtasnt. It was established that under conditidns of one and @
coyonae Al mare Ml of ane regicon and approsimately of the same pariod
foooangep e, a ceptaln month' s greal nany 4.{feren'. weather types could

O T AL o0 wag [euad, on vhas other hane, that one and the same weath -
w o tppw oton 0 emwpge L ai’ferant air masses.  Such diversity in the rele~
CorpaTiie Be wert owagther Typed ARG 8YVoptic patterns gave some Authors ;
gL b paawitt to 8t A%e LRAL tie Yrdefiniteness disvovered elime !
Cr e r opoenl Ty of Seding upie tysa of charscteristics by the for-
Cotewrriter,. fhas Ut wes necessary to find new

oLty 00 wkaviny the problem of Lhe formation of local watner.

srjeriency in aclving this probles has recently been ocbiained by ayn:
theoising the cethode of dynsaic and complex climatology. This methed of
anaysis. devieed by the author, was called complex~tynamic-climatelogical
anulysis,

In complex~dynami c-climatological analysis. iccs) weathers are ex-
frassed &g they were adepted in coiplex ciimatolegy, while the formation
of lecal weathers is traced within A definite interval of homogeneous ayn-
eptic processws, Tha (awe of Zormutlon of lucal weathers ure revealed
by investiguting the dyrag!ts of .ooal westhers sisulennecusly throughout
the territ.ry of the reglen under atuay on eonsacutive days of the synope
tic paricds selectred,

The banic materials for such lnvestigations are: %) a catalog of weus
thers, supplemented by Nporu: from a calendar of alr musses and fronte,
and 2) operutional synoptic maps with &ll the data of contemporary aeto..
synoptic analysés. .

The structure of the sympptic pardiods within which the dynasies of lo-
cal weathwrs are vtudied i of the following form: preceding pouic"\on»\tm.m- !
slon:transformation procomss,

bl i
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The preceding position is characterised by O;‘Lr Mg ossupfiaL Viw
region before Lhw biginning of a new {ntrusion and by the type of local
weather.

The B¢ of Lntrusion for non-stetionary fronta ie identified (condi-
tionally, to & certain degres) with the time when the front paseds throughe
Intrusions of different alr masses are naturally analyced ssparate. M In
addition, 1% has been found useful Qp for thw suanar Lo subdivide frontal
processss imto two groups; numaly, a) fronts expressed in cloudinesa and
precipitation, bnd b) fesnts without cloudiness (or with low cloudiness)
and without precipitation,

It s important to distinguish three types of alr mass trensformations:

1) Hadiation transformation of heating (EFy), which socurs whon the
rediatios balance is positipe, or Wﬁh trenaformation cooling (I2.),

};Ivk v et /i

whon Lbe balance of Fadlaht energy is Yl negstige.
2) Dynamic transformation of anticyclone ttling (D70, in which some
of the conservetive properties of tiw alr mans resain almost unchanged,
but the hygrothermal charactoristics of the local westher type undergo
markod changes.
3) We transformation (OT) cbserved only in mountain reglons
when an olr nass m passes through a mountain range and then only when
the oondensation level over tiw windward slope 1ies below the haight of
the rangs. ;
With this aystem of invesiigation, it ie possible to isolate quite i
clearly the influence of the more important factors upon the formation of ;
local weathers. Actually, if we spsak of unalysing the snergence and sub-
sequent change of local weathers within a restricted reglon and in pariods
of homogensous aypoptic situationa, then any difference in local weathers
mﬂu&vaMoandeuMTmtu ounoed by

~guroly loca)l conditicns. dmeng the lettor, the more impurient are! differ-
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respeit %o the syytee 1l \im P T L I R L R ALY AR TOTATL LU R Limt
truneformation of tre alr !.!.13‘.‘,11\11 aptipn ganifo.d of these irflvencee

can be taker intn soralderstion in the atudy of the corresponding pericds
of the isolated orocasses

We consider it necesasry to iliustrate use of the mothod in some de-
tail. s & partial example of the aystem assrippd’ fer dnalyzing Wb
un&’;mnim and dynsaice of local weathers, w give an example for the

SMA, territory of aast Kasskhotan. In Fig. 13, we give vhe distrivution

_ooal woathers and theip subseruent change for varjour replans sf eart
Kagakhaten during a period of onv of the intrusions of Arcti¢ air (s and
1ts subsequent transformation into continwntal polar Siveriar air (Pg'u
Processen of this Ugdeh type aro quite frequent hers in winter and are
thorefore of grest practical and theoretical intersat.

The figure was constructed in the following way:. The staticns of ans!
Kagakhstan which were ussd are located in a roughfj north to p. south line
from Seaipalatinek to Podgornyy. Stations of the haight profi); on the nor-
thorn slope of the Trans-Ila Ala-Tau are given separately in Fig. 35, Each
day of the pariocd & representad by a rectangle with a small cirche in ite
conter. The woather class is indicated in the left wide of the rectangle
by a Roman nusbesl the Roman nuseral superseript *I* denotes the second
lew temperature gradation of th; Local woather elase, Thus, the teaperas-

bl
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ture characteristice of the wather class in this figure are given with an
m@, orror of mo wore than f° of the mesn diurnal temperature (we re-
Rind the reader thah the weuther classes ofhe winter poricd (with the ex~
coption of X) were distinguished in 10° intervals), The comparatively rere
cases of warm weathers with mewn diurnal tompurature alightly higher than
0% are shown by the numeral 111, The circle in the center of the rectangle
carresponde (by the type and degres of ite shading) to a definite state of
the cleud cevar. To the right, belcw this circle, the precipitation 4s give
*n in the wcdapted symbols and fog phencmena are noted. The wind force ace
cording tu an arhitrary scale is noted by the arrow above the rectangle; an
arrow without featheriny denctes s gentle breese (wind of Beaufort force 3)
and \u absance of an arrow indicates a celm (the wind was not given for
the Yyryanovek and Myn-Dehilki stations), The relative hmidity is indic-
nod in t.hn right column of the deotangle by the eode letters L, 2,34
and thvoy-bol A" with the following correspondence! A191-100%; 1:.61-80%;
28 47~00%; 3: 2A-40%; and 4 O=20%. Relative hasddity from 8L to 90% 1o
indicated then by the abeence of a nusber of symkol.

The tirit dgy of the pericd is always represented by the first verti..
cal coluwmn from the left, The rectangle corrasponding Lo a certaln stat
lon given in the tirst colmw sn ide&or the typs of local weuther for the
day preceding the intrucicn of Lre cold front. Thie duy har to be ircluded”
In bie Gré yeis of tta Lepiad gy MALIAArLLLUR, ALCe com) wriven of the ’
by 4 of locul wedtler £ the dey up o the tluo of Lhe eela intrusion with i
the type of locul woulner of dhe dwy o intrusion gives an idea of the rap-
ldness o the weuthor chunge. Thie 14 ¥yory dosiruble aince the dirsction
and magnitude of the rapid change in the type of local wenther danends not
only upon the meterologicul characterintics of the eold dntrusion, but aleo
upon the type of local weather of the duy before the intrusion,
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The secend wertical column from the lert characterisos the local wen
ther on the very day of the cola intrusion l@{!.‘. $.0.. weather fcrmed ua
dar the influence of & clearly expressed fronlal precess,

The third and Laab vertdiniee coluan from the Left je%asie Lhe Ve |
of Local weather forwod urder -A‘.iﬂy:‘.'mn;;nru wpadateane  The pos.ttcs
Af Uhe BALLAYEL NG nenter  Neweier . domr Fefal Wt CHIRAREed JUPLAR LR
entipe periv’, Winuep procesesy Jf Lhde Ly 0Ver KAGAYAALAA Are fra¢.ent
ly such Lhat f-pRgthe amr iy irea Flett Lopns o mten A aier vver Lhe A%

VP PRR.0n8 ol Kazakrata o Lo an bh-’-.r: gy Bl e el

crusiun. In the followiap tayy. Lhe antisyciipe annter uaualiLy enifia te

uwm,», Thus, ‘n 3he firet days of sntiryclogenasia, tne verritory

of eust Kagakhatun \w on the aeastern periphery of Lhe anticyzione, timn

shifts ihto ite sentral reglon, and nnAlLy:,r 1ies on the westarn periphery

of Lhe anticyslira in the 1ant days of the period, In conformance with

thin, lccal weathars in east Kasakhstan ir the first days of MoPPind

anticyclogenesis form under the influence of mmm tranaforsation of ¥

ovoling (lﬂ-)’mﬂ possibly continuing slight W In the rollomu

deys, the influence of radiation transformation is intensifled almoet up

to complote domination, During this entire transformation period, there

13 reason to expect contimious intensification of the cooliny prodess and

@ changsover of the local weather type into a clage of weathers with lower i
tespsratures, But with a transfer of the anticyclone conter te Altay, 1
the influence of saticyclone settling, sccompanied by & gentle braeze from »
the southern half ol’ the horison} 4.0., tha influence of dynamic Lransf orm-
ation (DT) is superimpoesd upon tho process of radidtion transformation of
cooling. The influence of the latter is displayed mainly in the higher
levels, but often oncanptesss regions of lessaltitude stations as well,
Censoquently, in thece days the influwoneo of radistion transformetion of

muuummudwmuwnmm It the latter i» tuwe, i

| *Nm tn Yhe mjmai Ascument u‘u was writhen mcﬂj s ¢ PT.
Unfor-tunately Hedge be Russian |etiers “""(coﬁm'ndma 4o hatin
A letfer ") emd M T (dome a1 Lah'n wr),

“ . .
;
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we obeerved another ohange of local weathers, namely a chengsover Of'cs cold-
er Lo warmer local weather classes, MNaturally, sverything weated above on
the transformation period spplies to the transdéraation process which act
upon an air mass only from the Lime that they enter the thrritory of east
Kasakhstan, Then we mgat also remember thut variutions of the subsequent
intercombination of transformmiion processes may be quite different even
through they do not violate thé system described, In addition. ocme intra-
Rass processes may develope which will violate these laws; e.3., the emer~
gence of strong local beeazen The latter, by causing intenaified dynamic
mixing * of the lower and higher layers, cun weakidn the cooling procers,

Pig. 16, showing vertical xonality of local weathers on ths morthern
slops of the Trans-lla Ala=Tau in the period inveatigated, has the same
structural schems. The relative position *on the figure of the meteor-
ological atations wed, in slightly distoredd snd menuniform ocals, gives
u-n' Ho‘ of the height of one station above another.

We can desciba ths comtent of the figure after noting ons mmre impor-
tent fuct relating to the character of the underlying wurface in periods
of Arctioc intrusions. M‘:’kicbm&uimu into east Kasakhstan in the winter
often sither sprea: s freah snow cover before them as & result of conder
sstion processes in the front or take place over:proviouuly esiablierad yncw
oover. Thus, in such periods, the uatire territory of eant Murgkhstan s
reprasunted by a hasogensous underlying surface, nimely a anow cover. We
now turn to the data of dur figure,

Before the intrusion of Arctic air, the region of east Kasakhutan was
ocoupied by 8 short-period domination of polar Turan adr (Pp), Cloudy mod
erately cold weather with precipitution (XI cless) was established on al.
wout the entire tarritory occupied by Py air. Ehe moderately cold weather
wan deocmpenied by s elear aky oaly in the giig¢ extreme south. The absence

.of a cloud cover in the Py air masze in the extreme south was due to the in-

R UL PR U S S PPV P SV P SUP PPN S
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fluence of mountain ranges upon the dynamice of the air flow which influence
caused & Lransverse divergence of “ flow 1imee ﬁ on the leeward slopes
of mountain ranges (the Poshn effedt),

The cloudless weather in the south, together with the foehn effect.
jasaraines \he Snn:'iion nature of vertiocal unmu of local weathers in
LA mocntatn segiang of the Trana~lla and Dshungar Ala-Tau, Thus, at a
Nelght afl abeud | kilaaatar bn Lhe northawne) nlepvd‘ytm Trans=Tlu ala-
Tuu. the Coraation of alightly cold weatharn (X weather class in the reg
Saf the ki ma st ecphpalzal Cowervutary! o obuwacved, while wars wea-
ther 1 noted in the Medeo region (JMBMBdignd designated by the numeral

¥
.

«ou e also nave & similar type of verti:al ronality of local weathers (
in the nerth [tarasnd) and aouth {Kos-agach) slopes of the Dshungar Ala-Tau,
un the second day of the pardod, & fairly low nortmmg intrusion of
arctls alr, which had been browght sbout in the tail of fe}}m. enoom-
Jansed alassh the entire territory of east Kamakhstan, it spread in the
shmoat up to
south oblyhbly-dbodow 3 kiloswters into tiw lower layars of the trapoaphars.
This intrusion at the tiss when the cold front ‘-bx passed through (which
was sbaerve:d in the south with & lag of L day. dus to which the baginning
¢f the period m Lhe *Lguru L9 shifted ona redtangle to the right f2r thip
rag.on Ald not prmlxr,‘q“f'-'ukod toollng el tiie lower levoln, whare before
this the teaparsture of the almoapheric layors hud been reduced to the Lem-
purature ol molsralely cold woather in the proceas of effective radiation,
Thue, st the lower levels, tho intrusion of Artvic alr was bast expressed
in eloudiness and precipitatinn, rather than teaperature, conditiona, In
the rauntaln regions. however, thie intrusion caused a sharp varatation in
the temparaturs charucteristics of local weathers. Thia change was natur.
ally groatest at those levels where the invewsion affect was most pronoun-
ced buforo the intrnelon, For exesple, at & height of 1.5 kilometers,in

the mountain regions of the Trans-Ila and Dghungar Ala-Teu, the sudden

., ‘ b I
-S'SE(JUHI[Y ” f “n 14/!‘1\;"“\‘
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thangs oFf mean dirnal tesperature when the cold ~ alr intruded wad
apaut 0% (Medko) and $-10° (Kom-Agach), respectively, It is also in-
verasting that the vartical dietribution of local weathere at the ial
L.« oieemt of Lhe Arctic intrusion was almast isothermal.

fle new diycuag the proteastive scresning influmee of tha Dthungar
Ava Tao for fathly Low anla intrusions. 1n the caase under conslderation, !
Lhis snllaense was ‘ohmm kp the shapp lag in the paseage of tha cold wave !
ANt the Jrharkent rogion, whirh was observed here only on the 5th or 6th i
day o tne period,  This Ladicates that in our example penstration of the
oLt mans inte the [ia niver valley was quite slow, The ‘rontul effaect
ln preocipitation und cloudinees was exprossed here, as everywhere, as
early as the sacond day of the psricd. Tha same phancaena, although not
quite no sharply~defined, was observed for the Zaysan basln reglon.

lemediately foldowing the cold intrusion, an enticyclone was forwed
in Lthe Arctlic air masoss, the center of which resained persistently for
7 duys over the central reglons of Kaaakhstan (D;', rinergotic cooling
was obearvod in the very lowsst )_‘;opoophoric layere 'invor conditions of
such a rapidily~forning and porsistent anticyciome, As a result of this,
the }o¢al weabhers i1 easut Kazakhstun changed successivoly from tho class
of modarately cold waathery to quite cold, very cold (AIll), and even to
gaveroly cold weathers /XIY}, The lacter were observed only at separate
stationsa (in B, Narymskiy and Kumashkin, for example) and lasted fpem 1
to 3 days. In the southern part of the ragion, the cooling was not so 1
intense, and only quite cold weathers were observed.

On days when cooling wua obssarved, the distribution of weathers with )
respact to Might again was of the invession type, which is well illustrat-
od by the data of ctations infl® mountaindystems of east Kasakhstan,

In regiona strong local winds develop intensively because of lo- |
cal geographioal factors (Aysgus, Chubartaeu, Tansyk, Burlyu-Tyube and u nus-

e

i " b e we sy ”Uuu‘h’l..‘u,, vJ
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ber of Ather stations) and cause dynamic miving, the coollng of tha Liwer
laysrs is noticeable weakened, and thorefore very cold weathers are ob-
served only on & few days when the fores of the wind decreases in Shose
regions.

In comnection with the fant that the anticyelono centor in the per-
iod under conalderation remained atably over Lhe centrul ragions of Kar-
akhstan, the process of anticyclone settling had caophmatively little in-
flusnce upen the hydrothermal ~harantoristice of losnl weathers. Its in-
flusoce was foll s.ightly 4% tha ) ) kilcoater leve. . uhm;e it wan u-.

rosswd by a sharp dacreass of relative huaidity for v alight temparature

Ancrease. At the end of ‘he pariod, tha anticycions center shifted to

Altay (D2), ue Lo whizh warming wan obaerved over almost the entire eerri.
tory. This waming in the beglnding Ll explained by dynaaic transdémmation
of polar Jiberian mo‘-mch gradially changes into dynamically heatsd po -

lar Slberain air, and later is even replased by advection of phlar Turan
adr, the influence of which remains poesibly to the lust dgx of the per=~
1od (the structure of the proosss described is given at thw bottom of
Mg, 15),

In cemplex~dymshicel: elimatological analysia, we tus® of course speuk

not of the analysis of one cass, but of a number of such cases of arctie

intwusiens, which we have done for wast Kazakhstan. This naturally applies

to other synoptic processes, We now show how conciusions wire obtainsd wh
which wore usaful in the dynamics of local weathera.in a dufinlte region
by the examples of Semipalatinak and Alma-atu for Arctlc intrusisns 3¢ the
winter period (Decembar-February for 1938 to 1941).

We note first the high freguency of Arctic intrusions in the plghw
Sealpalatinsk region in the winter prriod. Of the total number of Arctic
intrusions in the Semipalatinak reglon (21 cuses) 8 cases included intrus-
fons which did net reach the southern regions of east Kagsakhstan. All the

other cases of Arctic intrusions, being of different vertical extont, reach..

od the mountain renges of the Trans-Ila Alta~Tau and occupied the entira tas

Vi
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ritary of sast Kazakhatan with the Arctic air mass,

In the physsss geogranhical cenditions of the Jemppalatinek region tthe
rogian whevn the Irtyzak divar fiows Ayt onss Whie Vant utiee,wn Foodn’ A
aretic intruifons (with rase o 2priona) forg WO e Teld weathaere 8 the
vory firet day. Theae quite coid weathare ars m.., eoment iy act@uated
by c.oudlnesa, which gives precipitation 5 tnw fore of ANGW iR @ppreX:
Mnavaly “alf the raamg. 4 thars caser, ‘cca, weabter wilh @ Bodereta but
Nometisas aubetantisl wind i3 obewrved and Lhw rela‘ive umL 1Ly varies

bt
d

fron 81;;?0[ and mere lesn frequently from efx,;ar.m an Arctic intrusion un=
der the conditions u!' Lhe Jemipalutinar roglon Lo definitely cold in the
lower layera only if the region was locuted in a wars Py alr mass before
this intrusion. When this 1o the case, the temperature characteristios of
the weather ty w drop ahapply; 4.e,, the#® mean diurnal tempsrature drope
not less than 5"‘,' and sonetimes ewn 10 t#l"'. If, before the intrusion,
the region was ncoupled by sirongly cooled polar Biborddam alr, adwotion
of arctic alr sy not av«ybo oold in ths lowsr layers. Thtm)un baen
caser where intrusion of Arctic alr cauwsed a noticeubly waraing in the low-
or layers in the firat period of intrusion.

In all cases discussed, the process of radiation transformation of }/
cooling of Arctic alr and its transition into polar Siberian air takes r
Place from the beginning of the arctic intrusion due to the developmont of
anticyclogenasie. During this transformation, the dynsaics of local wea~
ther are expressed in the- sequentiul transition to woathers with lower tem-
peratures. In some cases (quite bare, howsver), thia chunge in the t.empor-
sturs characteristics of the lower levals ie limited by the fact that quite
cold weutbers in thilr temperatures are Qlove te wery cold woathere. In
other casee, the cless of quite ocld weathore changes wwits repidly into
mmumymmmmmmumwd
waathera. Counmtervedistica of the stmesphere hes exeoptional énflusnces

bk i,
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upon the formation of local weathers {n the winter. Severaly cold weathers
Ave impossible If the region wua located in & warw P! uir mass before the
intrualon; they are manifested in the radiation transformation of Arctic air
into Polar Sidberian u‘h-, but only when a local Po air mase had already been
cooled mufficiently {n the lower layars bafora the intrusion of the Aarctic
masy.  Obeiously, under these conditions, counterradiation of the Staosphere
10 negligible, due to which the amcunt of effective radiati.n increases
eharply, which intensifios the precass ol radintion Lraneddemation of cooling,

Thus, tn the Semipalatinak region, depanding upon the conditions deter~
aining the temperature of thersa! squilibrium, the process of radiution
transformution of cooling Arctic air and tranaforming it into 4 local Py
alr mass is laited by the establishment in the region, most often, of very
cold, and, less often, severely cold weathors, Thdd precess takes place
only o0 long as the anticyclons center resaine over the centenl regions
of Kasakhstan or olose to demipal atinek,

The procvss of radistion transformation of cooling arctin air and trans~
forming it into Py air in the Semipalatinsk region is sometimes replaced
by the process of dynumic transtormuation of P air, 7The compuratively weak
definition of the process of dynamic transébrmation of Po air is exphiined
by the proximity of the Semipalatinsk region to the centers of the influ-
encing anticyclones, In the dynamics of local weather Lypws, this (s ex~
Pressed by the fact that a mlight tempepature increuse is observed
with a sdmultansous humidity drop (whe humidity ati)l resuins within the
1imits 61-80¢, howeter) after the pooling process in continuing ~'ear
weather, In tther casen, the radiation transformation process le replaced
oimply by a rustoration of heat ndvfg/uon or by a new influx of a fresh
portion of Arctic air.

The duration o: dmch of the Wos pariods w of actual intrun.
fonn considered wam groat and sometimes reoached 15 days. '

I mygr - .
i ? , .
I Hﬁ;’: Sy f {
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Uy generalising the laws desoribed in thw dynsmice of Local weathers
in the Semlpalatinak region for a period of intrusion of Arctic air and
sLe edhequent tranaformation, we have construsted » diagram far the change
TN maathEea e Lheaa condltione (Fyp 7 afrar the dsqspty
F ‘“'"':':r:'fm. this dlanram aoes pat ran,.pe pteiidl GNFKRA:
bien, we point b 0y Lhat An this diggran *he break of Lhe rectangle
LR3Maaten tRgl thum WeALNAr clAms WRe BWinTalred for asyveral GBIV P

A 6 eu e M puant b s ra iy Cd RRHRLON, A WA have
ETRAL L e g e gyt e L arakt e whirh gre observed
Protra vother, e e o8 vagt harakretan resch Lhe -\::thern aloes of
ehe Trane iy el Tas, part of ther  Furojareiy lyredie reasci s, de neth
PR LG Gt BeanibabnOus rapacne 0 s’ Banahhetan, 33 others,
TaViPE lew vortical extent, are protab.y held back by the Chinglw-Tau rarge,
het anly sre Lhere fuwer arctic intrusions in the almu-ata repglon, but tie
duration of the irntrusions is desreased. In our ¢pdnicn. o vYecyraphica.
fuctur, the height of the ares, alsc influnnce the ;ower frequency of wre
tie irtruslonn in the Alesatu regice, The lnzat.ar ¢f the aloa-atu geo -
physical Gbservitory at 8% meters natura.ly ress ta in the fast that
WOAMNA. Rute Sf Uhe srotic frurwstune whiich reach the Temns Sls ala-Tau
mounteir chaln BAY ros over the ruglen of the city of Alma-ata AL they
huve small vertisa' exter und Lrere 18 not dyoami e hewd at orapreaphie
ehstucien  Howeier w thnuy negsting the raal peabability o suth law
Aretle dnteuet=on, wa do net hink u%i. shy they are frequent in the Trans-
Ile Alu~Tau maplon, MNosy uftern, the {ntrusions whirh pench eant Kasakhe
#tan have wufficient wertical extent Lo cover the m'.—,\u regien,

AL Arztlc intrusions (with rure axceptions) in the alma-Ata region
»prur ans typlcally eold intrusions owing to the fact that the
aretic front in the southern part of ecast Kasakhstan usually divides Lhe
wars Py 4ir mass froa the colder Arctic alr mase, Thus, in the insdial

.%G»umw -‘,‘;;;;;i;;' vide
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nomont of t.u:‘x?rem intrunion, due to the b interchange of two sharply
diffesent air musses, the air temporature freijuently drops sharply, a0
that the weun diurnal temperaturs decreases 5+10 or oven 1S, )

e alght thirk that suen diveraity {n the wasure of euddm'i tengery
ture change a% the HWQ v oapt, '.'.'.'.-smiunri‘ﬁ A Eroviend oy Ve dvofep,
sl dhermel characterietien of Les VUSIOUe SANRE Pvioted it of intranlong
Eoaretic adr, astually ;..P'- Prhle R oo teaprentygs Nare eoETREAttve
BB ompuranive y stanie vrmrn ! snargeses Ttu re thah ar the feret
day of the period ‘witl VIS drreguiir exceptien Todaradnis <o weathorg
with coaplatod® aloveiivnn AR mast eften, presipinstten Cown, Dhe /i?fer-
enres noved in the :.nipant of {ARferatures batween the firet ang nezond
days of the parind are dus = the Aifferent dogrea of cooling of Pr atr
up undbl the Arctic intrusion ccours,

o *Mmm'tm&he-“-m afbor Lho-arelio-ahr uasn whtane
b Almacsban

after the Aretic alr muss entary the Alma-ata region and the antizyeln
geneulv process ia davolopmd over Kuzukhotan, & tumtn g towaey Aypnine -,
ing is observed in the ro;.;mn; UNder €onALLLaNY Bl f mre g o ey v
cbln anticyclone weather, !¢ iy f:oo‘.lng)iuup- ULALPET I SRS
causes thw mean diwmal alr LOAPOrALUrY Lo drup 6 LAY L 4 paegs o e
tha local weuthera thange Peer tho tikoy of midere’ s JoTt et alquy
of quite cold waathars (X1 .47¢, Yery cold wauthury ,uu L D SRR
herv, and originate, in gur npﬂnl’o,n‘ COLY When 4 weus syevact ta TR
from the coliar naighboring 'stll'nn.j reglony of hayt Kazavhyiag wiaon
ratiution trynaforeation of oo iny Arttis alr has aireddy sncvaq s,
formation »f this oluss ot woathare,

The procas. of radiition trunséormation of coolin “ j‘.'.';n-"'\fw !
aroo i , ¢ e oav Al dn the

ma-ata rejion, aa it is overywhere In the mountainoun southarsn wapiong v

sast nazakhetan, by a quite sharpyly-dafinad process of dyaami s Lrarie f oy
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ation. As a result of thta, foahn.llke affects in Lha farm of & alignt tew
,wrature inerease for a oiaultaneous drop of relative humidity shtadn Joyal -
AL h the and of alneet evary parind. The temperature inermuse ta uau .
aily not more than “’ &l parely resghea 107 Thg *alativa humlily may
smatimos frop W6 The shamge of laeq! weALnerd Loward MEPNLE RN & Few
alb of the duvalogmerit ¢f gueh intre ®I95 foehny dies not go poyund sodnr-
ately ecld uva"hnrn,‘;d‘.e ¢ rule

by generalizing the obnarvassons 8bove o the farmaxian af lieal wea.
thers in the :\mll':’:ﬂ,’nn ror persods of arct): intrustiune, we sheain
Plg. 18, which i uimlm' “0 the ona obtained for Semipalatinak,

Wo have discuwaed Lha dynamics of locul weathers in east. Kazakhstan 4 -
durdng Arctic intrusions in the winter in some deteil in order to show the
methods of investigating phe rormation processes of local wouthers in com~
Plex=dynaaic-climatological snalyein, Since we do not have space to describe
the genesio and subsequent dewwlopment of local weathers during periods
when othor air wasses and cireulation types predeminste in the bee dnual,

we note only the following:

Ir. winter, when u new cyclontc foraation is ¢ \nfluential, dyname
transformut long may be replaced by heut advection, which 1n the launtainous
reglons of eust Kazakhstan is 4ccompanied by e sharply -defined F "eohn-) tke
variations in Local weathers but are not always foshns, strictiy syeakiny
Por short-perisd advection of a wurm alr mass, its influence La not alwaye
folt directly in narvew villeys and emall Masins covered by high acurtaina,
The warm currante in this cane paas over the dense and cold surfuce-air lay-.
ers and leave the type of local waathers almost unchanged. During more in-
tensive warm intrusions in the winter, the formation of warm weathers and
woathers with advective thawing, sometimes accompanied by disappearance of
the snow covar, is observed. The disappearance of the snow covar leads to
a sharp heightening of the role of solar radiation in heating the lower

e e B o T
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layers of the troposphere due to the eubetantial decrouse of Lhe albedo.
Tarm weithers and weathers witr thawe 1&gt 7ar ce@parFativeiy arvrt vortoas
in Lhia peagos ;

do nwed 1Ne RamE RELL AN Gf Vgt )y LU NG ehelyee the formattis oot

'OPUl mRBLLEEE L oAt Paviw herhp g Ui samaer 4 Ko aweysr gae
.

PARLIAP I 10 BPQURrs Mont fo bygrs one g RN 0n b e wey gy bre

M L T Y TS S A T T A T

FR IR IY T3 L N O 701 Y SR EVoted A ey RN Cmy

characier

.

Sooln e latituIey o nase RAZORLELUr . we Find MGk aaialy f t na
riAtetion pear walt of Rerirortal surface host of Lhe Lotal radiatiun -
tranaformad ints hoat sraryy o Qm‘.ex/mderlyim; wurfuce, sinze vhe ubhern,
of the uncerilying surface in susmer is in general only 20-90% affective,
and samotimes even lean.

2. The accumulation of heat in the surface lagars caunea a repular sne
quite rapid heatlhkg of the )Jower tanapheric lavera  whiod o vgpg e
ore frequently in s state o wistaole L R L T LA
condition fawors the feveloiment of SHERNULRY CUELRE d mt taca e of Lo
fact thut in many cases [becuise of vartons pead rac tie T N T
s Abcated honsiderab!y MIPPEE CLan the Jonvesti B coyml  wr t cr L bewrys
resolution cf the motat.lubila at.te in the lewer troiostes i e
ths low—cloudgnese or ever :lear weather “ Lusts Lor a et vldem bin [
Lod, The owniensation laye! iq frequently sc riph that ever, Ascending ur
rents devaloped in foentul processes cannot always reausch tris hetght | ane
therafore fronts often pase in thig period withowt yielding cloud forna! Lun
an! precipitation. nature

3. Bacauge of the cont.imnu'l* of the climate of east Kasakhatan ane
also becsuse of the fart that borisontal tempersture gradients are neglip.
ible in the summer, the temparature contrasta of the diffarent alr massor
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which enter cast Kasukhstan are small: The teaparature variation in connec-
tion with Lhe panaage of a front is thereforv not as sharp as in winter.

Le Thu periods of tine between tho passage of two coneecutive cyclonic
formations 1o usudlly short aul §4 frequsntly represented by diffuse nren
sure iddds with nepglipghle norlacnhal pregsure pradisnts. The latter favors
v developuent of fatra-aass fireelation poceesges, ant Stuy any Lyja of
Lreese CUrrants afv ooi' ALAIRLY delinen n thte pardad,

Tekiny the abeve into e retdaration, we oan state that \nt?rn- nu.;;nr'}
demarculion of vrocmwu’w;!h resjeLt ty the .I'.“'-:.-j‘;.-:.; typ?u of alr masues
@ of little practizal va.ue because of Lre similakety of \'.hl* hygro-
tharmal properties of g#8 sir masaes., Jubdivision of processes into in-
trusions, a) expressed by frontal cloudiness and precipitation and b) not
expressed by cloudinese and precipitation,is more lmportant. Under the
conditions of east Kazakhstan, the first are most frequently coldd fronta
and the second, warm fronts,

Pronts expressed by cloudiness and precivitation preduce sharp chanses
in local weather types and are accosmpaniad by a tewperature drop an: « by
midity inereaso, oo Lthal modars'aly dry and wven drauvht Jry wagtlisry are
frequantly replaced  Thus. synoptic procedsna of tihie 4ope e 0 Sirab.
rate lmportance for the igriculture of aust hazashstan sir-e Lhey tragh the
continuity of MBINEWV dry periods,

After a front expressed by cicailness und precipitaticn passes througr,
the foruwation of local weathars is depsndent to u) 20n4idAr Al dagrea Lyn
the process of radistion tranaform.tion of hoating, Am a resuit of thia
process, & chanpe from differant typea of non-dey to medarately dry and even
drought woeathers is oboerved in the dynmmics of local weathers, [uring a
period of radiation traneformation of heating, the intre-mass process o'

resolution o the mojst-labile state ¢ tha lower Lropospheric layers 2

N ’ . Py )
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el Liv the farmatien of weathers with diurnal cladireas ~aly when tne
A4Pealior lovAl (img helow the cimaeLion leval, whish funditien te oy b
APVl Vae aften L the lowlapd TeRions ol eany “anakhatsn  Tua jeye s
RO 0" waathery with AL YR A TR T Y Y S AN PLrA QNP preiees Y, gt
interfers u:mtnn‘.%l.'ul,v WALE LES Subaacuert Fomnay, on nf :w;;:n'. watnas.
RoLhede regiona, 1f, of S LU YRR FI [T R S0 i presinitaton
The fomatinr of weathers witn oemaRl dLeudirneg @ -vmz Rl wWealim=s
with convertive FROCEEIt Ut Lol beacmes-more |4 mosa yretanie dn e mountalr
eur reglons than in thn luwhama POPL7G2 e e he Rnrked FLae of AR con-
denaation level over the forper.

Luring pariods af redtation transformation of heating, the role of lo
cul goographical faztors in the formation of local weathers is not so aharp.
1y defina4 2~ in winter, Nonethedeas, the influence of such factors as wa-
tor systeas and the halght of the locale is still quite noticeable , h-#;on-
oral preventing the formetion of Boderately-dry and dry wpathers,

Promte in which the condensation level iu high, xl.’. conslderably sbove
the cenvection lawl, do not produce & sudden change in lozal weathers in Ml
the swmer and often do not interrupt dry pariods. These fronsal "rocesses,
being expressod only in the prassure and wind fidlds, do not even prevent
in some cases the formﬂon of savare droughts in the lowland reglons of gy
oast Kagekhatan,

in our opinion, shis type of analysls for a certisn rogion puts a dia.
tinct genetic Alids foundation bensath the ides of climate edopted in congs
Plox climatology. The ﬂructvm of climate in weathers, which previously
save iy a purely static picture, becomes nlearly dynmsic after such an
analynis.

In considering climate oxpressed in weathera, we bacrwe scqueddted with
not only the ﬁchmirn sot of various weather classen, but ales with the
lewn governing the tremeiticn fran oo wethsr clase into another, Thesn
laws are basically depsndent upon the aetual geographical characterintics of

the given region, AlL thie in very useful & tor wawiannmic analyeln

in making woather formsegta for o Rlom more exubt as wal) an for sure
elimatolopical studioen,
I":\ - ~'5¥F .NLJK‘-::.;\[.,- i
SECuRiTy SO AT o
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B. 8 of t s of | n!ﬁn 0. 3f tion Tynes and
the Pormation of Basic Typep

The methods of complex~dyrimic-climatolggical analyeis are of mpecis]
importance in the *tudy of Lthe rorwation aun Aubseqnent. changa of laay)
whathars under cor?diuc‘na of t=aneforcation processes, Thia fa becease of
the fact that the influence of the undarlytae ~arfars upon Lhe shyedcal
brocenses of the lowsr ata.apherig TTTT B VTERT Cleasly exprangesd 1r tnpge
pariode.  Lf Che teaggitiag, PRTIONE tre wifft-yantly NP In @ certain re
ghon, we can fing by tne [BOLNALS piven Y he ag ag)lad funaasental Lypes o
weithar, ‘The roncmrt of fundoamenta. weualhes LYEna wae fipet tnteag,ead
nto conpey siamalelopy vy Yo, Ya Pedoroy AR, whe alge pointun out
the methodn for ciesaificar toy of thease types,

Althout violating the baete toncepte of Ye. Ys., Fedorov on this prob.
len, in recent years we have proposed ¢5 underotani a fundaoental typs an
8 typs of weather which energes or sdigsgnglgde ahould saergs in a givewn
Enographical region as a result of & completed transloruatinn of sn air

naAsS,

The Sraoosad dafinitior fully suerasponds 1o *1at s of wrs | »
by Yo, Ye. Federae - wee oy fiy ve Yaderiy a fue papn L T
prassion of the fangl roe 0 # S B . o
Srtieow nf 20 air mugs wilt oo T TR P e
tise, tha new 1afinitie ¢ o Dutdarernt wi PEDA Nthea P A C v

fieation more objestsve

Actually, 1t 18 wail known that the fin! Hage of Lraantomeati ok
characterised by un almost codplote loss of the conservat:ve Propers, .f'\'-:£
an air mass had obtained in the center of formation, Thus, it i» Junt 4o
thiv poriod that the nfluence of the landwcape upon the pryeteal preper
tiss of thu air mass is most pronounced,

On the other hand, by noting that fundessatal weathor types emerge u:

SEGURIYy 5,

i

TRy e
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the end of a tranaformation paried, we topping offLhe process of degener-
aticn of an sir maAss, we indicate a method for théir elassification. .acw
cording %0 the WBA#teaporary ideas ofdynanic meteorology, fundamaital types
are thoae weather typas which are observed on day» whn the tempurature »f
the Jower layers of An air megs reaches the Lemporeture of thermal aqui-
Librium.

It should alae be noted 'that furdamascal \ypee will oftmn coincide
with lraal weathe* typas at certain periods of the year ” in certain geo-
graphical regiona. This mill ba oheereed par* !eyulurly where proceases of

radiation hast exchanpge a=e Ainant,

+<

In reglons whare paricis of WA ohargly Aafined Lransformations are ab-
carved camparativoly rerely, the ¢limatological importance of fundamental
typen im alight, and the uawtuﬁ;\ou of finding them becomes very doubtful.

Awndamental types were found for the European USSR by Nedorov separate-
ly for different physich-geographical sones (19)7b).

Methods of complex~dynsmic-diimatological analysis were used for the low-
lond reglens of Kasskhatan to deteraine the dmamics of local weathers in
periode of sir-maes transformotions ami to find frindweantal fmuthor types
for winter and swsr of thres kain landacape monss of thir part of Kazaldr
stan (stepps, desert—stepre or pemidesert and dasert zones),

* Co The Dependancs of loca)l deathar Condtions Upon the Mot lanertant
‘X\ Klements of the Undarlyirg Surfaece

The firat works en Lhe analyels of ths influence ¢f Lha mogl important
slemants of the undarlying murfare uion the forastion nf logd L weathe= Are
crediited to Yo, Ya. Pedorov (1923, 1929, 1935, ete), In many of h's laves
tigations, we find A tomplete traatment of the reasons for the lormation af
a cunur.%ftyp- of local weathers under conditions of @ifferent )arxie-aps
wonon.

[
We should alwo uKion the interesting and original work of Ya. [ Fed'd

! . Rivais
SECURITY 10

EPa
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2ar on Lhe analysis of the influence of woods and tha snow cover upon the
formation of locul weather. Thia MMy work is all the more unigue in that
its separate parta wore done by diffarent methods of climatological analysis,

The affect of woods upon the formation of local weathers in sumser was
analysad using the ;\Oﬂ-hﬁm ha!f of the “yropean UG ae an exweple. *
Pel'duan clarified tha influence ¢f w> s pun weather classen  The reaults
of chheulating the corralation wsfftrients {or Lhe Aegree of woo:‘iﬁ;eu
and summor weathar classe: te-mmtiad @ Y60 nar te -w antish 1‘ positive
relationenip of r.nrxfun CLaE wegtners with wie 1?:\1*1! iﬂ negativu
relationalls ¢ Axrvmet jva wathars with woo !;nu-q and o auide indelinis
relaticahhip of orecipitation with uoo-;”;mu Although the resulte of Lhe
inyastigation wara interas*ing in themselves, ths physicel reasass for the
relationahi 9 Asesninad ure «Li)1 almoet unknown,

The effect of Lhe sncw cover upon local weather was studied frem Lhe
same standpoint, but using methods of complex~dynmmic-climatological anady-
sis. This study showed that the procoss of fwemation of local weather in
spring over the snow cover and outaide cf it is different in different wir
aagses,

Por example, when a cold uir mass liss over u« snow caver.')‘:olé. L ow
eloudjmu?/md windlesa mnt.hern%n which higlt diomnai dir temperatarss
amplitudes dare obuenedrue most frequan' . Under the yate <60 wir duver
conditions, but sutside Lthe snow cover, weathurs of 4 d1ifapant Lepea e
dominate. Thea.: wre relatively warm, overcast cr cieudy only ' othe day-
time, with wind and wu.uh comphektively small diurral temperatire pmplitocas.

Wihen & wara air mass lies over a snow cover, weuthers which are ~cn-
paratively cold, cloudy or cloudy st nisht, with low diurn:] teaperatuss im
plitudes, are observed in most casas, Outside the sncw cover, howevar ,

warm weathers, low-cloudiness or cloudy at night, with high dturnal tenper

ature aplitudes; are observed in most cases, No nﬂMv‘Me difterence i

iﬂ%‘ith I

SECURITY fpv 0,

0 A oy . ’
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wind o obsarved on the bowdaries of the Wiy ancw cover,

'r, discuseine woathars emerging in & local air masr along doth sides
af Lhe en-w boundary, * Fol'dean points out Lhat there i: a tendency lo
warde smoothing of ¢¥h differences im such componestarof vt iwsather cow:
plex ws @'2iAineas, wind, and diurnal tempnrature Maplktude. ot the name
Vimu, tha Jdifforwrca in magnitudes of mean dixsnal temperatures increase.
Twe Pedonrnant wauther Lype tn both casar i8 low-—clowdy Iu!.h;r with high
vempuratire anpiitude and modesste wind. Warmr weathers omergh outaide
vhe gnow cover,

The 41 fference wohdioned in local weathers which are genarated under
\dentical cireulation condtions but in sdsk casus over a mnow cover wnd in
others cutside of it are illnstrated by Figs. 19 and 20, which we borrowed
from the work of Ya. 1. FMel'daan, Theoe figures clearly show how important
Lhesa differences, which are prowided only by the# characteristics of the
underlyinge surfacs, may be.

P
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Jection IV - APDLIPD COM™.ZY ClLAMATOLIGY

The metheds of comclex climatolpgy are used in & number of wnrks on
climatie characteriotice for the neads ~f kgrming, hewlth ragart atudies,
aviation, rnnrcum.' e,

Applind romptey rlimatologianl rtadier are birgkes up ioto twe ylLages
The first stage of the atuties hat ah L8 Purfesn Liw ACCUrALE CLaPMLOALIQ
deternination of the depeddence cf the piver oblect of stuay ypenll weather
conditionss n than «tage are a=*ablisnet @ methidolapyicul apyroaches
which will help Lo clearly reflect the inja.tanes of clim4ta for the givenm

object. 3Such approaches might include the sediction of a certain set of

"mmbaorological aloments and effeets, the establishmont nf gradatioms in

the scales of the later for drawing up a complexw weather type, the shoice
of unitm of time for Lhe complex type, the selection of a certain aystem
for dpredtRRdeud i cLassitying tyoee and subdividing thes Lnto
clessss, subclasses, ote. The oecond stage soneists of applying the prin-
oiples established in the first stage to the climates of various localen,

As Uss of thy Princiolen of Cemplex Climabelopy in &rlm:l‘tum

Ws now turn to vorkixon &% climatic characteristiecn for agricultural
meds, Much has baen done in this direction by Fedorov und hia cowerkers,
and therofore this weuiun® 27 ¢he use of complex ~limatolopy in apriculture
1n ensentially un acourt of the use of Fedorov's ropiox mathad.

The first stage of thesy worke includes studles to clarify Lhe t:;-mr.
:lnl‘\ﬂ of each weuther ty;?c in Pedorov's classificatior for vurious farm
erops. Thia meanidg can be differant and even opposits, first in varlous
otagon of the plant's development and, second, in various reglons an-de-
depsnding upon thedr physico-geogrephical conditions. Up to the present,
this typs of work has bsen applied to the analyels of the spped of develop -
wont end yleld of cottom, wheat, sugar beetu, coen, barley, and rice, Der-
onnial observations st sgricultural field stations were used as basic mater-
ia) for these works,

"
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The method used in these studies focllows:

The amount of harvest of a given type of rwop @6 per unit area is out.
1ivided Lrts the sategoriecig outstanding, good, above averase, avarage,
Lor= Rapvast, ard pomplave nen-harvest, The westher Lypan ohaerved in fhe
aenarate phasen of devalepment of the plant are examined with respect Lo
ap:h ratngory: A ca®wiog of weathara dramn up for Lhe vegatation pariods
af &i! ebhearvatinono years is uwsed for this purponac. Indnxcx enrdy 6f Lhe
wadther atAler wee shlected for daye corresperding t0 a definite phara of
tevalapaeat of the plant.  Theas are then sorted with respest tn years L
tre i4¢ffamant catagories of harvests. The indax ~arda of wach such roup
Are further gaparated meoording Lo wauthar type, and then the nugber of een

te 'Y for_rach ;;r 1s computed, This ?liure is sntared in « *onla, e

»ey
[}
At raduse hnrrakll

“aqurov in hin atudies of Poltuyha wheat {n A dry region of tne Bagenchuk

ghtly abridged sample of tabie a table obtainnd by

agricultural field station.

Tahle 5 illustrates the cloes relationship betwsen the classified
weather Lypes and crop harvesta and also Lhﬂangth of one of the phases o
Lt development, As Lhe g table shows, do‘ys with completa diisdrousht
not only wera not obssrved for axcallent and good hirvests, but alsn were
not obaarved #fiMlies for harvests of 39-5 poods per desyatina (2.7 acres).
[acom lets drought.a wars observed for all harvests, but thair freqiancy
was zlearly higher for poor harvests. The distribution of the number c’
*My» of moderately Ary weather typen shows o tandancy, howaver, slight,
towards poor harvests, iainy weathers are c'early advantagenus for the
harvret; apparently, aven a few days with rainy wadbher are &Rpowy enough
Lo produce & good harvest, Cloudy daye without railn are leas favorable,
snd low-cloudy nonedry still less favorshle. The effect of weabher on the
length of phase is the reverse of thet deecribed.

LR
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Such & clonn relatiombhis betweon weather am harvests could not have

{
1
i
i
{

wanpn reveAled by the method of averags values Medthampthe temperatury,
gse Mun iy, AR cldtnens, @or precipitaticn, vaken separately, Aahd

deeapmine Yhe quality ol o heeyegt, AL eR Y Lheir campLex phays A de

{ statyn pole in thus cdie

In ovidap 1e srpeml Lo tam earand abase At v nrty arel FhARRCLEEL R

Lhe clunate of Yo FRet o CWeAr Bhup o Che otgron f e depastengy reveal
ad hatwean waiLhar Rt harve e, Fatopogy 4iehtml ai\ 1he woarliar Lypas w.th
Faapasct to favppabtiiie e wtegeeies o tr aryapls  poodivined Khe waather
Lypes Ligted ip She prasofosp tania ant :‘um following waLrgoring {for
the "Ruiheten’ yu=kul-atmipet ghiage in soft wheat). L) rainyégvery favor-
able, 2} clendy witheot ru:n;’xrrwqrnblu; 2' with giurbak eloudinees and
Llow:clmidy non dry'.fmodnmul,v favirable, &) drylymhvornblu; 5; \neok |
plate -‘rmgmnl’/humru‘.'. 6) drwghu&/nry haraful; 7) ~xplate drwghv,:«?‘
kille the harvest ccaploetely, Por other phases, similar charactoristicu
apply Lo other wosther Lypes,
afLer having defined which weather types balong te the various ta'e
grrias of fagorutility Woth rosywat Ly nhe diffurent ptanity A Cweeianent
| of the plant, we cur withont any PP e A d.vide Lie enhipse wrenn’y.
pet of weathers with reme t Lo thewe Catepurteg “.l ,
By adding up Lhe sacda trooarnooaareny s oteean oy the
relutimmehips free She Aaunbers COLALNAE, W Fan tRim o upoe dpe Ll Let |

.t " N LA A s ttapiat oy i
Tubla 6 givas such judrs teatve AdRltatlivt. ' on

;
Lhe egetution sensmn from the sLandpalnt of fAwer gy o the e |
’ : Yiag usefully tooat !
/ camplex climatology can akso be applle s
) The idoas 0 cwnp as, for gxalq;\tp. L r .
| oratory reproduction of metaorological processes andy-tr-parthesiur, the E
Nirholn mathsi for lwboratory renrsduction of drouvht, aralyyts ol deom ,
d Sl . :
| as « meteorvlogical comy hox,nfurrmi to 4 definite momunt i *he Ji@ pat |
| d hmtdity condstony et !
; mils one to datermine ihe W temparuture an ¥y i
i it |
it ‘”
i ;
A }4
i
¢ . g,ﬁiu;m, ek b i '
iE \DhCU““Y ““UEU.ZA ’ ‘
i et Uy ¥, . . . e b R e 3
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actual enmplex

By Uke af she Braredoied oo cogs ax_clunat oy n Vegizioe

* T—— S

Slpen effactive tamperatuse  the tmat sansating of & human) is a func-
tion of temperature, hundity, and wind velocity,@Bthens can change within
wide limita without changing the heat sensitivity of a pevasn, T4 remains
Lhe ssmo for such widely diveargent @ combinations of the motenrologlicn'

cAomnta as
Temperatire Ralative Humiddyy (2's)  Wind Vaioeity (m/vac)
17,8 100 6
2.6 20 2. Q

This extremely important fust can be vaas ¢4 exploin why the hygh
temparutures of the Niddlb-neistic deaerta are bome cunparilively auuy
by wan under Avsught waather condiiions whan aven mlight Lnenzes are Wlow..
ing.

Oreat importance his been uttuched to the study of eflective tempora-
turss by asveral Nnurc!;ou. V. A, Yakovenko (1078) peintad out that
an attempt L0 wvaluate the influence of & fourth factor, solur radiation,
could be found in the worke of Nissenard,who suggested a new iddex for the
heat senaitivity of man, enmsely the resultant tempewatyre, The resultunt
temperature axpreswas in ene mumber the complex influence of all four face
tore, i.0., tempereture, heidity, wind wlocity, and solar radistion,

This indax of Lhe hoat sensitivity of man aloo fi@y began to find uve
applied to the c)imatic charecteristics of health resorts. One study alony

p ai‘m-nm- RS w5 b e P
B&m}@lﬂ' BE A O

AT e g b b R N S 24
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these lines was that madefl by V. A. Yakovenko in w 1941 in the "Onlpen-
kp" health resart, Study of the resulvant Lemperatura condtbions én the
sbove resort permitted Vo V. Shiba tn drew up » Avagrem of the heat aansl
Livity of parsans tuking gurhaths and this alerify the eamfory zeane e

£r N .
i o} . gt Wi Lyr atcald va tppnn
Yakovanke . cphnion, ‘A" @8 cul Vroresatant temeriturer " ]

W8 LNR GowaE ant upper TLETLA, Feaen Coamty, T ree o afren pane & Yhein
reawltunt tanperataree, Clocp The e Voo ne) e r onastalty omle
Portati, e, it w3 alri racwaneeamd BB BT . T A L
stpaa ope Lhad o Pt e prmary et et e wBoelakle

under thess cavl bipra.

Ho fyni, *en€ uaothe U ' daln u et FagAreLR) e sy daeientaal
value of rew: Lont o LAimeatre ceymile] ORLY By Intarrepatinon. iR witr
tha penitive svsluabion (7 00 inaex of heat. asnaltivity pivas by saveral
authore, wa alsn find di{lerent outlacsa on thin pruhlem  For exnapla, 8
a, N, Boyko wrota in 1427 'We a'culd rotect ATHerTLS LU Sreate a ree tdLe

of efrentive temperaturas Lased upun Lhe gdAdstian e duiar matiet o noan A

fourth fastor  Actually, st cne, bab o shade ansoes R

* . . . LY = oty L
bt added, o8, 27 TR A U s, Pookmrt
minbath (peneral oLt ot wees
ete.".

The Arguments wpasrnt tttiade L et e
effertive Lan orkturss sasmoier. cutw o rabeh Tt e T
the results of 4 numbsr of orasrvdtions by Gielasos oo ot

shabe s ,«f v
1 ettt he inAsYsules e Ldiar PHPAANE
comworkers in the meteorolopical offtes 4’(, t !
angd-Ucoupational Disousen. Yy studying the remction ol perasis to mdidnd

the walls of the shashar while hatding thjtmo«mwro and wind veivutty

constant ant then simultansously cooling the walls while inereasing the Lem-

peratury, Letavet estublished! 1) that the heat sensitivity of the perscvns

SE("L!R! ’{ ““"Lnuh’“(o}j

S e e MR
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Lastad for the seme temperaturs snd wind walonlty butwean the persone taat -
ed and the wall wus directly dependent épon the cooling (nesative radisseen)
of the walla; 2) whan the temparature of thedll 3r panaing Datween the pen
aons tested and Lhe fnoled WAlla was tneraaant, not anly A1d tha tenline of

warmth dacre as, tut the akin v erdture & ar toaver e InkFAMLE TULAT
Lampar it res duapagead oy wal

T sopaluiree Abia sR.Th BBBEY G WOPFR Cf LA QY vax efrect of
A ar & elacralupisal fackors apar L Ttamar crpancum, we o xha 1. must e
cuss how Lne $dmas Aeacribed are cvnaetted with e antheds of uemplex
elimatolgpieal descriptinne. svom the sbave, 1t Lg obviouse Wt in medl-
cinkl moteorology dand climatolugy the Auartities effective, equivalent-
offoctive, und resultunt tompeRAture ¢xprass some definite huat sensation
of man under vhe influence of weteordl azlcal ccaplexes, 1.0., woather
types, conaisting, pebae respectivityy, of twe (temparature und homddity s
three,(temperasure, hwidity, and wind), and four {tamperature, hunidity.
wind, and solar radiation) slements. Nioguophidp The magnitude of a |
certuin index expresses only the definite heat senastion of man whizh *e
aetablished under the ini'inanca of same wont har type, it duss ROt AN AN
not reveal the structure of the MGPRPEGS want her Lype 0 whisrh 1t ~urra
sponds,  Artualle, it 4 aract teally imporsible L fin1 k aingle-valnes
magniturde of affective, -‘»';uivn!’n;}«”onmvn, pp poucltast Cemraraturae Lo
sorregpond t5 aach Aefinita weuather “yps As Phay are undarat Aand Ap rom:
plex climatnlagy, whara m.;ﬁ-temnm Lo SOMREFaf the comroaitiorn nltorbe
~mtoorologieal “‘mm“'md their gradutions. This megr:tude fan onty o te
saleulated by using the prinary dats ~* moteorologl cal sheerv ti.ny Ane
additional reports which elarify 2he charartariotics of the glver weatnur
canny

Tn the 8 me way, if cnly one value of the sffective tempersture or.
another indev of heat sensation’is known, we cannot say acsuptely the

weather tyrw to which this value correspondas

s A I e Ay o
D
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"rua, wa considar that it 15 moare naeful tn give a c)imatalnglicul de-
semvpn o of pecorty ae AV 36 waually done in caaplex climatnlogy, by in-
Lrohotpp caly Lhe quentitr effegtive, equivaluntuaf r'-ct.'ucrreau‘.tmt.

Cme thew alactaved Lempardture cawe, for ararple, Shelsykhovokiy' s

Sbe 0 Sab et ek woLner tynea Lha weather of a day or rf the time

e IRLLDA

R T NI A VAT L T ML )i L. 9 Symat-\apy ir Tranaportation

Gmrom s

Lo nt pee 8 1nekg tayntezas by the ghhodl of come-
o Leow ke apelind Lo ne regquimtaents of rallread trana~

Cev plew e oy s af o t}og Gype of waps founc done by N. 1. Bel'skly

i
ad e N bwer TSinowerd was dane by the aubhora for the @ .l way of-
fv e gl teaps the 'matures of an aprlied elimatologicul description,
fra waev i dividad into two parin, climetologlcul and aynoptie, both

carrled out ccapletely indepaniently and mtwardly bhowing no ~~Aationship

ts nre xyribbher,

e first purt, the climatologlesl Aawsrintion of the region nnder
stpdy, rortuime . nieny with 4 peneral physico peugrap it anl dgenrtution of
: . ,

. f

i PR by, “ P .,‘k“- ", |oe@ge
the rogion and o short disepiption to the oo ot Poara br teu, 'L %8¢

Y B M n'
than Lm il bhe antlio cene e I SR SRR JER LA Lhree mateosralogioal
i . - [ ; . g .
Cemast e e R Sepem ot te yete oty W, e _;.‘t,u“.u (RS ¥ TE I
. .
. Leadoan tadts
) R gyt it ' I - R A et v ads
[ R TR LEY P S P I
- e ipet
L ot ! R R R SN LA
o inr fellteitan: ' : .l .
. ' S | Vi Ll
I A e b veorvn T Labithe e

voapaacond vy theogun of the game
» . N

B S N BT ST BRI Y B .‘Ll"«‘.‘-,‘-jl“_“
pey s e toatgoee ot teen alamant 1 et trad, artorilig to Lhe autber, the
WL R F oy ' s , !
vt !-ltwr" DR 1 4 fopnran v Ay \-I‘i‘ nvnl 1t lord .M:,,,,.M. ., "5'(‘:, and

P « t "o u g 4 L8 wn\i.. 1.
pemripitytice, definen the “kigalireas” 3F the wegther, wrd thi \
tm a4t gl
spenued by ene unit V0 on ercwators rhaarverd, "deifiyh is acneidered a

day % which 1 ansmert e le nbgarved and qlno 4 Aty with gamefal) of at 1 f

lenst 2 millimaters presipitation,
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Az & result of the anglysis, the frequency of thees weather types in
the region under study was derived. Unfortunately, thée frequency is in
n“ way connected with the frequenoy of symoptic types of snowstorme which
i given in the uc'an" 2uvt of Lthe work,

In our opinion, the complexes sdlectad tn determine "coldness®™, "dleak:
nosa", and "driftinees” are useful in pmu%\xmmm highly abbitrary.
In any cuse, wo should not pasa by **'* fiper ~urlouy attempt to use the
ldesn of romplom climateloyy in such descriptinng,

Jo Uae of the Pri

The lmportance of weathur types for the work of aviation is now beyen.
queption. ror exunple, A, . hulazov and V., a. Shtal' (1940) pointed out
that "the work of aviation depende upan% conbinations of a number ~f me.
tenrological elenonts (i.e., a wosther ‘zyp«J. which influence it ‘ oimul
tensously at a givon mement®,

This also determines to a considerable degree the tasks of aviation
slimatolegy, ..6., to give axhasstive inféssation 2n the prchability of
waather typas of varylng degrees of flying difﬁ.cglty for a certa'n reglion
in a cortain period. Climatrlagical Anta of thin type pardite sna o nel
act the timo and the route of flight which are least likely to ba zanaelled
becalpe of waather conditions,

Thus, 1f wo ronaider that the main takk of any avistion climitelepie
description is to establish the frequencies gf "flying" amd "non.flying"
weath--a/typn for a nor_t.ain region for different periods of the yeur and
day und aleo Lo clabify processes loading to the formation and subssquent
chanye of these weathar types, the uotué:nou of methods of complex eli-
xmtology for these purposes becaues apparent,

The applicution of these risthods to the speclal purpo;u of inveati-
guting the climute of localities on alr routes requires extensive revisior
of the composition of the weather complex. Vi, st include in the wouther |

-

! Q\;UHH& ‘..;a'tw..‘, L iv.’ . i
%';E.GUH”Y P RaiaiON ;

Bk S A 42 1250 L6 v A ————
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- gy s veprt i

creni ey nead all thoan mateorological elemonts and phenamana whieh axert tho

™~
n ¢ greatvmnt ipfluence ﬂ‘ha flight af a'pplane Then, froe the waithen o6
plee e whiole daps, we rat, rhantaoysp Lo tha uge ffothe weat e af 4o
ant troowdap te prdnan tien ol e fwac jamay TV oVApiANE WARLERS LYDAR

45 flaran Lymag A0 epa e g T

TR RS S LY S RTAT L S L . ' v twacm ot Srw o)
U TR T TR S ot ! w0
Wi pgepmata | thu w oo, tre N A S B T Vot
pass, was At eownl e e vare ' oAt e maoatiaeh

.
%)
AFR ab Lunorlan' B8 L re o TN T S R
- 1 N
wRLLhap o e PR T LA TR IR U AT P I mip e cefmchet o O F N TN ST

npo o wethier typea VATl trorae Af fruter LFfiegity aould e uvallis
ated both for taken?{ wnd janding of planse und for the'r tochnlcul explol
tation on the pgroupd.

It seemad officient at that time in describing the climites of wlrports
to distinguish ths elaments and pbencmena metitioned above by tha following
gradationat

1. Nind: wind direstion with reapoct to 16 points ~* the reapass;
wind welocity In the intervdls: onli, 19 afsec; 610 m/gac, 1114
w/sec; 16=20 m/sec; above 20 n/sec.

2. Alr temperature' frae -5 to O™ ¢ from 7 tn OV Cand rraa there on
in steps of 10° for both pasitive und lagative tempordtiras,

3 Clmxdimu:%/uomt of Low-~leve] cloudiness in the intarvals (-1,
2-5, 6-8, and M-10; height of lower boundary of clouds - below
100 metors, 100-200 m, 200500 m, 500-1000 m, 1000-2000 m, and
above 2000 &,

4. Visibility: hurisontal visibliity less than 0.5 kv, O 5-1.5 Jas,
1.5-5,0 km, 5-10 km, above 10 lm; phenossan gndllipgs reducing
visibility (emoke, fog, slest, ruin, snowfall, rain squalle),

% end thunderstorm phenomena.

XU

{
N

L o o . : ! G@w%'

Ay
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R PP e e e LN e SR gl T o P e s ernday
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The use of such a weather complex and the applicution in the futurs f
special letter formulas and the method of a rcatalogl of weathere will nlar
L0y *he climatic features of the region under atudy Lhrough the frequency
of various types of aviation weathees at warious timeo of day throughout
the yoar, Calculation of the probability of "flying" and "non~flying"
woathers *~r a nertadn airport which would be suitable rer variout machines
would give, in our ophnion, sery weeful materiul for pluaning tre echedulea
of mal) and pannenger routos.

We sheuld point ot here that the methed of analysis just discuneed
e‘un be used succesnfully in the :limatological description ef unn:od reg-
lons of oparetion of agriaulturad evlstden which uses chemical asubstunces
Onuils to fight pests. All that iv necessary in this cass is to substan-
+130ly decreasn the wind velocity gradations to isolated groups of winde
velocitjea! calm, and winds with foreen 1, 2, amwl 3, AD for the rest, the
wernthor complex and the entire plan of climatological analysis used san
bo left without change, N, V. Sagatovekiy's work of 1943 deysrihae thees
Mohemical” weather tyses,

By uaing the experiance of oreceding worke ir Lbe el ol complex <0
matalogy in general snd the ayporience 57 uriny the uan lmr gsthed forehw
elbmubeder clinmatic dessription of alrpert regions b oxert cojar, o F
Gal'taov mude an ampir* unt advance in the daveloment oft tran methind
He introduced methods of rcuplax climatology into the prastice of c¢limut ,
clogicnl description of air routes. !

We will consider brinfly the innovation inmtroduced by this 1esearches
in the developmstt of ildeus of the school of casplex climatology,

wWhon 4 researcher attsmpta co‘ perfsct the method of climatoloplien! da.
acripidon, not of the reglons of individual airports, but of alr routae,

be must expand the spatia) boundary of the @ weather type, in mind
"arietion" weather, The spatial boundaries of m;m«. westher are st

wry u»’u.‘ ﬁ:l"; W”‘ ool [eugedtiost

-y P i, 3

e st canbhata e ﬂﬂﬁhdauﬁ.«imi' o ;{
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lin'ted to the nurfn:(lnynr but tncludes all layers up to tha airplane's
aeiling, "econd, "aviation” weathar covers an atmoapheric state far Le-
yond *he ruanpe of visinn of u ¢ingle #heerver and inrludes simultansoisly
obearved meteornlagicel eerdifiona within the antire "fly'nc area” Thua,
the cenrepl of "qvAatian" weather i1 hasiea!,y differert trem Lhat of "o
cal® wanther upd pomas "'»'s‘rz L the et of Twynapbi it weather,

Tha vlemunts of the netee=='egingi cemples chiaractarioin: "qviataon”
weather are: 1) vimib, iy soaditiece genapmeea Lyoone vt praition
of zonea of clouds und foy; < GRMBINEES {clnp tond't'oim, !0 ownd direc-
tion und velocity ab vavime lavela; ) stmospherde dlectrical diacharges

(,Iua\ atmalrhlut Jﬂhgrwmua
(thundem=torns), 5) rnnmk $) the preaance ~f solid particles {n the stmo-
sphare (hail, samd, ete); 7) change nf ~ressure alons the flight routs;
¢) Smagawily alr torperaturd; wnd 9) atate of alrport surfasar, The atate

of thw shove elamonts and phonomena throughout the "flying spsce” deter-

minee the types of avistion weather. The [ "flying space™ is that space .

which 4s bounded sbwe by the@ reiling of the plams, in Jong!h?’by the
renge of tught'md ir widtk by the possible deviution of the plane from
the axis o' the route,

In deternining "flying" and "non. flyiny" weather, Gal'tsov conditlion-
ally classified 4 ty.we of aa thar for which the most important of the char.
acteristics above ure so intonse or s» Aletributod ir the flylng apace ek
» fogularly scheduled flight is impossible, The characteriatics of these
‘ty,:ﬂ follow: .

Type 1 _ (conventional designation - H)). This weather is “non-flying"
for all typee of flighén. It con be caused by such reasons au' a) cloudinose
with & lower boundary below 200 msters 3t one of tha teminal alrports of
the route; h) visibility less than 2 kilometers at dne of the berminal air-
portas or o) u sone of icing, slest, sendedbecw or thunderstorm at any point
of the route, when these sonws cannot be avolded,

{
| . Wildie oo i Link

SECUATY Lo
; P W Qg e S e DA R e, .

At
Yy‘

EEREE by g Ll DRI ""“*"”"'!’““‘M“hﬁm.wmb.' Vi
. .
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Typr o (cmavertinnal designation - Hp'y Thin weather is "nen- flyrne”
only for passsnger planas having completa rad'o favigatisn eauipwant, an!
a'00 fur planes sery-p CLher pREpones wall, ate), mot having guch smip
went . This Lypa af"ny= flying” weathe= car be cagamd by wi clan'inese i
below 200 matera 77 an intmrmadtate part of the rogte, arcasiny of whioh
takas mrpa than & or 1 hours (lengthr of the mection ubeut $7¢C k) lometaral,
or bj vimbility lesa *hen O uilameters lrr.; amdlrr shpetek

Type 3 \conventiond)l Aden‘gnatinn « Hyi  Thin weather in @"ann- Flying”
odly for alrplaned not huving redio-navigation equipmert, Thas trpe o'
weather is characterized by rinzudipess toiow 20 metery or visibility less
than 2 kilometers on any intersediate sestion of the route of NN lees
than 500 kilcestars length.

Type 4 (conventional designation - L). This westher ie "flying" for
al) types of flights, A characteristios of this weather type ia tha ah..
e of cloudiness below 200 meters and visibility leas than 2 kilawters
at wry poimt of the rauts,

Thoso are the types of avistion wsathers whinh are of practical impor-
tanse for determining the flying conditions for the routes,

In order to determine the importence of each weather tyne in the for-
wation of the climate ef th= route under etudy, 4. . fial'tsov, in conform
ance W th nethode of rceplex climatology, cugrented the @8 fédlowing ar- i
rengsment for procun?'tho data of metecrological observations. The rees '
sulte of observations for each definite period from all stations located
along the route and within 100 kilacetors frou the axis of thi routs/ are
recorded B the usual methods in synmoptic meteoralogy on a spscial mard
(Mg, 21). This card contains the name of the adr mase covering the region
of the route, indicates ths poviticn of the fronmte influencing the weather |
of , ad also takes note of jreseure oonditions (the circulation
W Je cards, dromn Gp for o2ch dag wnd oach peried, meks wp o cate-

diiey of “evisbioa" woetbore.
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Ly analysing each of the cards and noting on it the weath.r type (M, N,
ot~), wo can easily colpute the frequency of each of the four weather tynes
anel thus eatablish the p=nhability of non-flying weather conditiens for »
rertain ~lass of Llighta,

Te illustrate, wa show & Alagran of the frequency of flyins and non-fly-
ing wetheme fa= anm f Ghe 1190 ale pontes (Fig, 2;2). Thia fipure compares
exploitatinn conditions of two sestiona of the rov*s (Gal'tsor and Chubukov,
194

I addition, *Nie syatem cf cards parmita us to clarify in detail the
tmpertar = f saet g aetaceaioeiarl factors and their complexes in the for-
mation 38 variows tgues of "avigtion” weinthary,  The aystem makes ite pee-
aitle to datersine the typn of distributisn of thase fuctors in the *fly-

ing space” and also the effent @@ upon their behavior of characteristies of

the nndarlying aurface of separate sections of the route.

' )
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Jection ¥ « VHE PROBLEM OF CRITICISM OF OOMPLEX CLIMATOLOGY

Prom what has been sald, we cun gain =~=e Lda. of the camplatarass and
san s (f ke ptudieg sgapletad e age mme ebqte thav, r"w\" y the wnnie
~? Yo,.Yo. Medcree und hia Jollowers, n mew elimatological school.AoMplu
cuanv.oloa(rhu been created and developad in the !'i3H,

In conphex ~limatology, «'i=ste (s ronaldarmi a5 8 complex combination
of waathurs, studied with the haln of frequency of waathers of certain typed.
The maln wothoda developed for Lhis type of ciimatological snalysis sre es-
sentially different from those establishad ir tha wo-culled classical clima
tology. The idean developsd in works on chmplex ilimatology sESaDeNRSms
have gararally been warmly received in selentific circles of the doviet Un-
fon. Climatology cuurses taught in hydrometaorological institutes and toch~
nieal schools have recently édwete been devoting many hourm to the theory
and practice of rouplev slimatology and personnel of selentifie~-research or-
gealsations of varieus offices have more and pore been resorting to methods
of complox climatolegy in S climatologica! analysia. The lust statemnt
1s well illustrated by the ubumlgv*kof this work,

Howaver, in tha first yoars of developnent ol camplex climatolegy in the
USSiL, the works of Pedorov were mwt with skepticiss and evo; opposition by
individual representatives of the old climatology but we consider this por.
lod only as & stage of vaxing interferepses which had no basis. In ressnt
yosr, eral positive evaluation of complex cdimatolospy uven on the part o f

. respresentatives of cluseical climatology i+ wsimgbeotiee charucteristice.

Thus, in T. V. Po&(ovokm'l work (1938), wa find n very sywpathetic report
on Podorov'n method, Dlscuseing experiments in classification of weathers,
she wrote: "The moat persistent advocats of Lhe idea of classification of
weathers is Pedorov, who had coded &hw weathers in depsndence upon the val-
ues of thuir separato elesonts, 'This method has been successfully used by
ite author in many practiodh problems of aviation and agrienlture”.
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uUf courne, wa cannot sgy that at preaent tliere ia no serious eriticriam
of cozplex climntology, hbt thewe is little and all of 1t assenttally raduee
voiln down to two points.

The wost Imperyant Lo Lhe repradsh te all pesaaraners usine eeLhiets o
€ LN u'lmat.u)my’!.n'al Y TS AR RPN FIELEOT Y IR SR MR T Y |

anffer o e et pame forma L ?:‘,rw R S YR TR T R U I G N PR EA

WAl .:'a"l:_’r'l L L ' * e A b sw bew ot
. tag ! :n vy " v f . . .
pern T et o M e L . ' ok LR
VLRI TR TR IR N R L LTS TR
pacaune Lhe mathud 7 wa b oee ot g fregbgipn e p Lam thusgrad flevadtte
with Nu!’ ‘hject of sty ol oW we oran definate e atatae trat L Ly

imposyibla t~ dasine 0 univerral ayatem for clasatficatiun & weathar which
would apply with equal forea to apg™'~:lture, tranaportation, madicipe, and
aviation, Thus, in any complex climatologiecal ct'dy of an apnlied nuture,
e only thing that remains unchanged is the basic principle of complex cli-
matologys 1.0., the exprostion of climate through weecthers, The waather
types with which the ~limatologist must bercomea familinr wi'l ‘hunye beth

in the msjsup of meteorologicul edermente and In the gritionyg aedasted Soe
thea, In zddition, thu weuther type in some cascs will apply to whole days
and in others only to » definite mamont, Thus, the cricitics of formaliam
in classificution of weathers Gyl is unfounded from the stundpeint of ap-
plied ocomplex climatology.

Mow, lot us connidar the smw criticiom of formubism in the clameific-
ationg) of weathers froa tha standpoint of theoretical 7untoloa. Some ‘
eritics comeider thed the mathod of classificaticn of weathors propoead by 1
Fedorov »annot ba used for studiss in dynmic climatology, sines a fixed o
scale for gradations of thn meteorological eluments {3 used in this method,
This apparontly would lead to conditionsal and formal formation of various

‘ wosther typss which would not bo commected with the naturel characteristics
i of dynumie metesrelogical prevessos. Thie type of eriticiom is found, for
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sxmpla, in a couran on climatology by four authore (Alisov et s\, 1940), i@
where in tha chapter on "Complex Charictaristica of Climate", wa find: "Thrs,
Yo. Yo. Pedorov baforehsnd sete gradations of the elementa for pelating each
day to same certain type, It would be possidle to change the gradations se
sccepted without changing anything in sssence. In connecting the freqwancy
of the variocus complexes with respect to groups, ¥arious approaches are pos-
sible in dependence upon the practical and theoretical purposes established.
This bas meaning in nsolving individual probloms, but for the general charace-
terdstics of climate at the present time we need ancther approach based upon
the elassification of physical types of weather, and only after this can we
cslowhate numerical characteristica of the types so-classified."

12 wo considered this remark oorrect, we would have to acinowledge the
possiblAlity of weing & .nw:hhh acals in alassification of weather to
sslest the gradations of the meteorological slemente emtering imto the
weether typs. This would be necessary because one ud the same atmospheric
prooess haa different regimes of the ueteorclogical elesents in different
physico-geographical sones, This is demonstrated by the fact that one and
the same air mass has different characteristics of the conservative proper-
tieé in different geographical regions. Moreover, one and the nume atmo-
opheris proosss which is repeate: many times in the seme region dosa not
have stristly singlo-valued nueerical charasctariatics.

Howsver, the introduction of -ovréabu seales into climutolgmical analysis
for the mmorical charucteristics of the meteorologicul elem:nts for a com-
plex description would make this mothod so difficult that it could have nd
practical applieation.

But what some consider a major defest in the complex method is consider-

od by cthers to be its exclusive feature of merit. For exmsple, M. Ye, Pod-
tyagin in discuseing Nedorov's method at ome of the sessions of the Scien-

|
|
|
i
|
|
i
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tific Council of the Alma~Ata Geoplysichl Ubeervatory took note of the come
plete objectivity of the method of claseificstion of weathers. No matter
how different in their nature are atmosphetic processes observed in differ-
ent geographical rg;iom » they obtaln quite clear characteristice in a wos-
ther tupe, the etructure of which is definite and adaits of no subjective
interpretations, Thin method of climatological unulysis is the only one
which cun e used bn-esmpased for the compurative complex slimatojogical
characteristica of €ifferent regions of the darth,

In addition, as we have pointed out previosly, the idea of complex oli-
matology is not in contradiction to the newest idens of the cherssteristice
of atacsplwric processes M- but rather makes it possible to expresss these
charactarictics through weather typsa. This s olearly shown in works on
the development of complex-dynsnico-cliastological snalymis.

mmuammmmmemmormmm
method is that the latter is so diffioult tochnically that ite use on o
loargs seale is inpossible, There 15 same Jwatice to thie charge, of courss,
The drewing wp of complex charactoristics aseumes the use of & card cata-
log of weathers, which sust be written for each of the stutions used for
a mesbar of yoare. Thus, My consierably uﬁ.w ie involesd in thie
method thee in the method of analysis of tiw individual elements. But even
this arguesnt has lost force recently becmuse of the ever-incressing large-
0chho woo of caleulating machines in the practice of clisatological and hy-
drologieal saleulations made by meteorologloal services. The tachnique of
such machine procsseing wequires 3 cartain type of weather catalog, #ihQ in
which the most importamt date of meteorological ebservations of the station
torth-nmdqmmmhamwumuthhc;tuog.

The compllation of such a spooial weather cataleg in the future will pore
it & cave of certuin camplex to be selested repldly in mechine processing.
Thus, the leot argumant agains the use of the csrnlax msthod in the future
is oldndbated by technical orogess in metbodo of statistieal proocessing of

data from meteorolegical ebeervations,

bbju: i
SECURITY

Yate e e oway
INeGh .., A

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

i
|
]
i
i
|
i
|
|
i




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

“ T TS , ;
VB ity TR LR R T T

Jeeon T - BIBLIOGRAPHY

i+ aldoov, B, Py, Iuvekov, B, I., Pokrovskars, T. V., Hubinahteyn, Ye, §. .
k’l", v o W

A\
P e A R IE S T,

2(a_Couran _X,D__Jémoy) "Gidroweteciydat ", Koncow- londnprad, 1940,

<o sastweov, U. L., "Puture Taske of Rxperlauntal Meteorclony,” Mesesrelog -

Voo Bupha 0 N L e G 0 ey e g lie
sort," Kupertnege iwpe, vt Ne
4, Butkove, O. A, "A Jhatge An the Veather Types i an arctic Maritime

Alr Muss ir May on Tvs Way Free the Kola Peninsula to Moscow,” Trpdy

Lnstisava Figicheskey Geografid, AN SSSR, No 28, 1939,

k.'»"'\"‘fu .{(...x O Al sra oy (\» B "

PP

3. Vayeykov, A. I'., mmm of the Lmn ‘and Hussia in Pinhuur.

1884, Moscowm-Lerirgrad, 148,

6. Vosnesenakiy, a. V., n, Map of Clicetes cf the UbLH", Trugy pe del sed-

shosxpys\veongy Mevecrojopdi, No 21, 1930

}1C0.i-~';j b

7. Gal'tsov, 4. P. and Chubukav, L. A.,,,' obeorolcﬁ for Puo‘»} “Voyenss-
dat¥, Moscow, 1640, -
8. Gedoonov, A. D., "Retmsn of Cold Spells in May in the Leningrad lugion?:‘

Trudy po Jel'skokhosyaystvennoy Meteorologii, No 2, 193,

kv [TT]
Mcumtx mmmmw

L iy
4 ke Sy
¥ G

PSR CH RN L *
s AN

EhAISES S s

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3




9

10,

L.

12,

13

15,

16

17,

18,

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

== éﬁ&%&?&ﬁ‘”

Kochurgina, V. M., "The isdunt of Solar Radiation Por JP DAffaront “ea=

ther Types in the Leningrad Raglon During the Vegetation Pericd", lgves-

$iyn Olavnoy Ceofisicheako, (bsoryatord, 1933, Nos 2-1.
Yasgr om0 Meteyriiogyd.
Kulakov, A: A. and Shtal', V. A‘,,'(ul.1nuynnaucrwg,‘:’%nnt:dn",
\

Moacow, 1940,
Makaimov, S A, "The “euther Types in Vurious alr Masney for the Jume
oer Nonths in Mosrow,” Trudy Inetitute Fisichoskoy Geogrufii AN SSSH,
ke 26, 1938,

Maksimov, 3. A,, "Worke c¢n Complex Climatology For a Pericd of 1% Yeurs,"
(1=t

1
Meteorologiyn 4 Gidrologiys, 1940, Nos d»2 (thism werk tnoledes s biblio-

grophy which gontain ks not appearing in thir bibliography).
y &‘\OW\’;P ' ‘

« SRS
Y u

Megsrnitekiy, P‘: F..?éégﬂ.othnrmi,?ﬂrvgud. 1916

Mesernitakiy, P. G., "The History of Climatology". Phpivterapiys, 1927,

Nos Ho _g‘, .
irav A

Mesernitskiy, P. G., "Climatophysiology", %___}_n_gg_plon r){v.‘*.aaurhﬁggm.s_sj ,
!

Vol 1, Momcow, 1932,

Med #s onvaua Vot oon i
Nesornitskiy, A. G.{W.Gm, Yalta, 1937.

Fadey g vtealug
Uboleaskiy, V. I.,('Not'cgm" logy; Vol I, #0idvometecizdat”, Mos cow--Leni.ryru
)

Polrovekaya, T. V., "Soviet Climatology", Moteorologiys 4 Gidrolopgyu,

19”, NU' 9“105

PRy
&f%l,’u\ f

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

Ry

~1"
19, Hembrov, No avy A Text op Medical Meysorologk spd Glisatology, "Ble-
n , v ; (
mndgic”, 193, oy L v N aakbon Ak
40, Ungatovekdy. N, Vo Iegngrg}m' ip Chemicul arfapey 196,

¢, federuv, Yo. Yo., "limate an w Cumbirution of Weathe: n”, Metagrolopd-

gmy;:;&_;;. 1824, No 7.

22. Federev, Yo, Yo, "an Experisent in Studyirg the Weather of a Month
Prom Lhe .eathars of the Individual Days,", Zhyurnak Ceofiniid i Metsor-
ologid, Vol 1L, No 3, 19250,

23, Fedorov, Iv. Yo, "Climate of the Weathar of Yalta in May and Septen-
ber edd of Batavia in Pebruary and augwet®, Metgorologhgheskiy Vesy~
ik, 1926, No 7.

2. Pedarov, Ye, Ye., “Climate i the Forts of a Combination of Weathers.

May and June, Timiryuzev agricultural aeadeuy,," Nauchnoeagronomichoskiy
dhurpal, 1927a, No

25, Fedorov, Yo, Ye., "an Experiment {n Comparing the Develepmont of Plants
With the Type of Yauthor,~ Rye in the Phawe etween * 01 Akelashéss
WU, and Blooming," Nauchno-Agramonicheskiy Zhurnal, 1927b, No 7-8. ‘

26, Fedorov, Y. Ye., "In Regard to G. 8. Zaytsov's Paper 'The Prolhem of

New Cotton Hegions'", Iavestiya Gosudarstyennogo Instituta Upytnoy ag-

i
romomil, Vol VI, Now 5-6, d8@8 1928a. .

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3



i iR ; i M?’WW ""aﬁd-irml‘d'muitm o
MM SRR LA | et o PR ' : ki

N

7.

.

kel

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

4
Bleliug g

E,'}'gg::”m Y i!i:'; 1. TR

e (’ 6 -t

Fedorov, Ye. Yu., "Weather Types and Thelr Prequency in May and June fer
Threc Places in the Weatern Part of the RIFSR (Pavlevak, Petroveko: Harud-
ko™ -
o .
ovakoyv, Uyutnoye," Trudy po_Se} stn cvz;yg}g_t_mox__l_ﬁ_gmlgg}_g. No ¥,
Pedorov, le Y'« , “Wouther Typee and Their Frequency for 1inter and Sum-
r] « +
' : €.
mer in ulutak," teofizicheahdy SRurnsk, ot Vi, N, Teningred, 1O0Y
pliwins |
Pedoroy, fe. Ye , "FEa ar.aont i1 Je1iy Bawiange of Barley in Lesnyy in
T %%
1927.% Trudy pe.del sbodncresyeiyenney Meleoetliz:. b @, A8
; i i Opm Phases
Pedoruv, Ya. Ve apd Oedeenoy, o d o, rurution of lhvemmtntu 1
’
of cotton tn M{ferent Types of Weather," m,_f‘p;‘lklybgy‘uz‘ﬂ.y_yw
MeLeorolopid, No 2, 1690,
Yedorov, Ye, Ye,, "Weuthor Fluctuations in Conmection Yith the Puamitie
Ripenirg uf Cottun in New iteglons " ku_gy_gg__g’\;‘.b_r‘.‘a‘y_ﬂ&g.‘t:y._ﬂy:hf;:c,.e
“ék" 4 Jelekivit, Yol aavl, b b, 1954

- ¥
( i e of Sttt AT ¢ T I T
Fedorov, Ya, Y., "anl Luboipie ui Ll Gy AT Y

et alitisy
with the Help of the crapiex Sethsd Putaw et messore et Shur
Geofiziki 1 Neteorciogds, Vol 1, Nas Ll 1400

Pedsowy, Yo, Yu,, eather Types and Their Prequercy in New Uotlos g
ions," Trudy po Prikjapoy Botanike, Genetike, 3 Selektsil, Vol XVI, ¥
No & 5, 1931b,

Pedorov, Ye. Yo, "Neather fypss and Their Frequency For May, July, No-
vembar, and Jammary in Some Places on the Kola Peninewla,” Trudy Geo-
morfologiobsakoge Inotituty AP SOSR, Bo 5, Leningrad, 1932, -

e

- bbb
SEGURITY, [Nit

b

j—.'
Y

TV TTI

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

i
1
t
1
|
|
i
i
!




&k ‘
| YRR

e

w'

k)

9.

40

&3

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

.,,,.,L',an‘

' o Lo Tty Hole," fhurcal Lecliigsrs
. bedurev, Yo, Yeo, tcuaplex Climatolopy and o

R R i

i eteorelegat, Vol 11 Nik, 1%

re TR TR TR T

¢ LN %] L
. + tmw + H
L R L
jl
ba, " gt Py O (Y S TR L R et
Lhe REih CRLARRLERT SLady CTeveg fRT \
LI o % LYY
e
Wi mig, te e Lt CoL e v o Y S
Y LY, e L
PRI L]
af Liteat e gl b oy oty RN

Fuetioy, Te, Ywmo Tonoemt iy dope veglist Tpoet s om Whe o o A
9 Y Lcheskoy Tkeerva:
part elkie curepesn ot tevestiya Glhavnoy (woflriches¥oy ZTOTYR
tordd, 1934¢, Nos <=3,
Fedorov, Ta, Ya,, Mleather Types in May for the Cantral Araa of the Luro-
» ] "
pean USSR,® Problemy Fizicheshoy Guogndtil, No i, 19%.

Pedorov, Ye, Yo, "Com lux and Dynsamic Climatolery.” Metwcrelogiye 3 Gid:
rulogiys, 1935a, Nos 1.2,

Pedorov, Ya, Ye., "Woather Types in Different air Masses for & Certaln
Loculity," Trudy Instituta pigichenkoy Guografil WN_B0uK, Ko Lu, 19750, !
Pedorov, Ye. Ye. wnd Butokiy, Po aey “Dry Mind Weather Typeo," M
Lwrnel Goofizlid, Yol V, No 3, 193c.

Pedorov, Ye. Yo., "uly Weather Typse for the Central Area of the turo-

935d.
sena USS,* Problany Pladcheskey Geografid, bo 2, 193

Wmuu o Lis, . ’;
- BECURITY INFORMATION 3 a

§
i RV Ee D gt )
¢ R S Phgd s e gy UL TR “”‘vwi;mméwmw«ﬂ‘.»ngm‘v.‘ ¥
. R R i .

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3




7Y

ke be
Wb,
47,
4B
»

WG

0y
L

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

o~ ia B e Y e R
. P T, ERLIRR T e
B N e .

Fedorov, Ye. Ye., sPundamorial Weather Types,* Wm-
kox Gaokrafid, No Lh) 193%. -

Pedorov, Ye. Yo, rreptember Yenther Types for the Contral Area of the
surupesn USSH," mwwmm. No 3, 19%6.

Pedorov, Ya Yn , "Our Disputed Clisstic 'Wanderings\" Probjesy Figi-
gheakoy Gecuralll, No &, 19378,

Belt
Fedorov, Yo Ye., "Weather Typos During aiticyclones in the Steppe

of th tupppean USSR in Lhe Summer Six Monthe," lgyestixe AN_SSUR, 1937
No 1b.

v T Tt hi-
Yedorov, Yo, Ye,, "Pundssental Weather Typos of the Physico~lreopra
[] L] 4

L)
.ot
1o o (9 -
cal Zones of the Furo.ean USSH," lzvestiva AN Such, seriya Gomraté-
\ ”
Y

ohoskaye-L Cuorizboheskass . 1937, No ¢

¢ 1
i ! s weex and Yheir Individeas
Padoroy, Ye. fo  trrstribution of Aty bt

- ! I
R T S A KU Vs w Al o farng vhe umcier DX
Ly P .n e Lowlura LY . 1

VL I B
. TR weogratin N o
Mortns "t Trody s iA%endl L GRLELS L TRELTRT e
! .ty CAnetr oprsad oAb otuo P
Pedorey, Yo Ye | tlpy mivd Lt Eep Cyoes b \hlr P
.
L ] 4ol sty ot YooY s
A WA CRFY T tEe et et RIS L A3 0 i PP IR '
¥ A el . ) S

beulaz, L3, b0 b

-

G 1 e Tolaveet Lo Y PETLN
redoroy Yo Y" “N"V renis in venrvr. i &mnb.hwu' . :" A A
¢ DV, k. "oy w T \

sur Gagpraf i Geofiza Vol &, No 2y 1948

PRI S

.. &JUa’d‘uum.L ‘

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

i
i
P
i




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

i ‘inn—"h'{h—«\ S
o SECURMTY o0 i

-

52, Chubukov, L. A., "Climatic Description of Routes by the Complex Reth-
od", Meteorologive 4 cidrologiye, 1933, Nog 1+2.
53, Chubuwkov, L. Aq, "Weatnars of tha irought in tla Jumaer of 1938 én

the European US8a", Me eoroloyiys i utdrelopiya. 180, No 7.

P )

: , .
G, Chubwkoy, L. a., "The uontamorary o ed vl of Laate dasasiy af Lhe
vivision of Ueologleu=mepraphisal selenzen, ncaieny of weiancea usan

in 1946)," lavestiya Al 3ii, 19%7a, Ko 7.

54, Chubukov, L. A., “*ha vlinate o? Moscww in weathers,” luweatiys al SSSK
¥ :
Wf Vol XI, No 6, L97b.
%, Chubukov, L. A., "Complex Dynamico~Climatologioal Analyeis," Problesy

tisdoheskoy Geografid, Vol XIII, Koscow-loningrad, 1948,

57, Sheleykovekiy, G. V., The Minroclimate of Southsrn vitles, Isdatel'stvo

(Acadewsy of Medical b nese Prass)
Akadenii Meditsinskikh Nauxs‘, Moacow, 1948,

58, Shank, A, K., "Medical Climatology,” Denovy Kurortologil, Vol 1, 1932,

59. Yakovenko, V. A, "The Study of E‘.ﬂo.ctivo Temperaturss und its lmpor-
tance for Remort affaire,” Kurortnoye Delo, 1927, No ko

60. Yurovenko, V. As, "The Action of Adr-Sun and Adr Baths Upon Humen Res-
piratory Gas ixchange," Kurortnoye Delo, 1928, No 7.

bl, Yukovenko, V. Ao, "The Msthod of Hesultant Temperatures and Its Prastical
Inportance for the Study of Ulimate at Resorts ," Voprosy Xurortoloyil,
1941, No 2.

N TRt
Wm Wrliakn § beika

©, SEGURITY, (NFGitiinTion

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3



Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

1 ]
'l (5
N AEEY . om0 . ®
%
LA R
BECLHITY ¢ i

: (Quwmakt aa A Wheatiun T%)

62, Pedorov, K. E., "Das Klima als Wouargoumthaix,' Daa iettar, 1927, No 6/7

63, Pedurav, £, k., "Complex Method in Llimatology und its Applisation to
Agrdenitare.” Tesnton, Naw lereny, 9%,

Bi s FeduFow, & & ve beziovang twbashes dwn Leateerdeag und Aor cntwieas g

o g ¢ . o # ey !
¢ '} "x" Gty ‘t‘) st Vg d 4 J ;‘i"-"‘-fr ”"J ¥ wrd "‘/ :L‘V"‘ W LR ]‘

. . " M ]
banp et ot Feldpfoanten anid qen Plvaatiachion® datinrty)e KPR

-

AR T R T PR UCEE CT O UL SR L R 10 1} RFA R [ ko 4.

- A

€0 Pudoray, o5 Ueaiborder 2l Niead hewentes rash den Nut'rm:!em inr ”,l{u. A o )
( QN{J ‘m!:lz.ll te v d ‘{v.-‘.‘il.( J.l‘ﬂt'vbu'ﬁ,l ﬁh‘?’;‘.-'lw;in "“4 n‘!”l lJ LA LI ERA

manplenen hitmatoiagie, ) skl inatioie palbay ar dor Motooralog,

ceitagheify, 1930, No i.

0. towe, G. F., "The dusmer and Wiater degtnnr of dela-ted Titlas e livryy !

Ameriea,” Monthly veather teviaw, LA.6, heo 12

'ma e

67, Nichols, E. 5., "A Clasnifization of ceornam Toomn t Vont Lly Faathar (e

;b seim e mrress

viaw, L4ey, ho Lo

oee ot

o, Mehula, «© o Trrwannr e 50 wegt e Tveen 30 Lwa Soae T Routhy |

\
FARNS

PEEs

deuther fevien, 10T, N

. . e . R
9, Swlbzer . C et er Tepea i She Sl unstay of ‘hex!.t‘. The Zans!

v
e lata

Jone aid Luba " wonthiy oleather tevaaw, iekd, Ko 10

£ ’U'&'Jﬁun PN R
SH}UHUV P ORuA

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3



Declassified in Part - Sanitized Cop

S O X TS e

Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

KEYS TO

action Vi[ « Flgures rroo
- -
2Mduly 19 ‘

.

e ]

Keesw

[

3

FIGURES

the Book .

- et e E T T—

B
VR SRYTy

26
"'MU a

Wit

¢
V,o"‘&”’:n;,

'
bt

. Lr
2 eherfady 5!3',

M
4 .
3 [ !
"t t +

=223

{

e
4

f ‘

& k. A & & 4 & & 4 2 2. 3 _»
. V& Yoo
frve) Tanda

-

: , -
IS (S S E

. . L o--—?——n-—-—i
s cop ek "

L T

e

'

N .
1 ®
‘; RN ;._;l. - . 1
‘ - § = .'\. Rl D . b + +
N \ .
™ b e
‘! > l ;- + . -
3 . . - s -
M* ‘ -a . -
N '
Py ] “ DR T LR . -
!
P L L I -
N | :
1 . J :
- y e o
Low ! e s
,7 .§ ‘\ | : ) N
+ . I T Ry . ‘
“v ; ; | |
IS i ¢ S S AU S X
B il s ' i
«§ ) N ¢ N e e = . -
’ ,A.nu—.ﬁ..-.v—-...* ‘. ‘: ’ . g -~ . %
r g ' | e el +-~ T T S
+ ,'; ek b e g . risar os ‘.‘4
LI ;
] N [ T R N Uy ST T S |
4 X . i ! |
. "E l_...‘..,.f....;. . ..i I R T LT l
| -~ + ! b e besss sammmah

Fip. Z. Vieathars withous Frosis and ' eathers Lith Frosts and Thaws

Lo

wird i the daytlme; =

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

L

1

for a nole "thaw" on car i@

o

-p /7(}‘!"‘/

JrE qany

{
{
]
§




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

{
I}
s
{
i
i
i
'

Fig. 3. Freesing Weathers 77 *Y (ﬁt‘f‘)

R

28” (Taxt
Pig. 4. Conventinal Leslynations for £lgures Nos 20 3, 5.6, 7, 8,9, 12,12 //V
’ 1] ] )

1, Urought-ry seathers; 2, Maddarately 0 .
' ! Jrys 3, LowCloudy; Clay
a_rémwﬂ::o;‘xzsgoﬁgmtigm f.s‘glo\:dy 13 t!‘w Day vit.:yl-"rfémitﬁ?io:? e
rocipitation; Cloudy at Night « -
et Do e el i, Dot T
tion Thaw (or with Frost at
Night; 13, S1ightly Cold; Lk, Moderatelp Cold Withou %, Nodorataly
t
gold \.ﬂth Windy 16, Quite Cold Without Wind; 17, Quitﬁwr; ﬁfin“m@“;au
m.(‘&ld Without Wind; 19, Very Cold With Wind; 20, Severaly Cold Viéhou:
And; 21, Severaly Cold With Wind; 22, Extresely Cold Without Wind; 23, Hye
remely Uold With Win!; 24, Boundaries With Res ect to T-porutm'(in'lo"
intervals); 25, Neathers Wnich were not Opworved.

AT AR RS o e o L T kA A

- : P : it A

R s R P A G Mt Gt e v “wm pers ;W;s\”"ﬁ'iﬁi'i - e i
g e e B i " i ¢

. e ? L2k 2o 3

f 3

¥

LR

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3



1+ Ab

e

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

f d“ﬁ.‘.q:v

SYCURITY diaro il

£
Yan_fid Do oty oy b Lot g ssy 7, -
! wr
[ Lo
.’ I
i »
} ' ‘.
' {
* AR
I b3
! ! ; ““
P . : ¥
! ' : Gid
I e
) ; ‘
.‘ ' { V 17
v ' |
' ! ‘
P
;o
b e T

. . : AR
Pig §. Stritturs of vne (llmate of Moacow in ileatheory /:'» 27 / v
sodate alr Tamporutare Matizna: O = Maan Nonthly At Temperatures:
r T ianyture Mininy

P

4 = Aben)ute wi

LA TR TINC VISV T A A N T

i
|
Lo '
¢ . i i
}...-.—q.—-.-;‘-—. s - . - P
! | i ' !

] . <
o . i
' . ! ¢ ' 1 ‘~

i . .

: ! t.
g \ : X .
! X | ' el
‘ ' L <
l . ! | (R

—
‘ /""‘“J!‘ [
6 ! N e
v 5 | N
. | “
r ! \"‘--........w

Pig, 6, Htructure of the Climate of Upul'sk in Wealhars r 28

{“ %UJI:N:’L; sk N
SECURITY 1oL

: . .
‘ . . . e ‘
.

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

Ade.. .
SEOUHE

-l -

- ,
? 9 !'—f"r:'.,r,‘ o :‘.‘i J.&HY;L‘;,‘ g,_‘"'/‘_‘.‘:z,‘,',‘&t‘,,,@ﬁ .,&;_a“,’
I ‘: ‘ ' ‘

/
i i
| | ,
!
eﬁ’ J T t
T
c ‘?!
l | o §~(
i | i "Jk
| ‘ AR R
| Lo : A
! o Lo ?
) L
' !
A i
i b .‘
| t H |
- |
l ] ‘
| |

Pig. 7. Structure of the Climate of Keyl-Orda in Weathers . 29 (7ext)

Temporature uﬁm; 2 = Mean Nonthly air Temperatures; 3--

1l « abeolute
Absolute Alr Teagorsture Minima

Mo pht 8bove |
J{l bava! _.]
Jovo m |
i
l
Deseet
m‘“n o/ " /”7'
Fig., 8. Vertical Zonslity of Weathara in One of the /" 1. (ﬁ.«f’/
. Southern City Reglons in July

e ?M.:.'“ S nad R e
Qh(ru:ﬂ ]Y fry At ool

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3 ™~

-
BOMII A Pvsidigial 10 DY e e RGP AR it Nt gl g e B 83 o s
A A B MM o

i
i
!
i




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140012-3

S 1
',‘ B“hi HITT Binke
"7 SECURITY INFuimATION

Ar-ﬂ rfl SRR cTrEmT T CrmETIENTEmEmmTI T nmr.—mrxn—:wn—nnmaas—_-' §
(12c0 m) l i
|
! #
! ! !
?-i'af plve i e
‘ ooy
Evnfos e : |
{
L}
f'%v - ’E‘w’er ! . . '
12 B — — e e wricmtr sa s e
9 .
P Y ST TSR af tagr it oo v Tt ﬂ 32 (rv’lr/
GLLPA Gl LEe P e Bountaing Ak e Y ' ;
!
i H
} |
| |
| ;
| i
! i
|
Moscow @ f N
8d
Al )
J \
/ ‘ .
{ {
! i
\
m— .
/ : i ;
e i i
/ ! 